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SUMMARY 


The  Subsurface  Water  Data  Map  shows  locations  of  repre- 
sentative wells  within  the  Study  Area,  depth  to  water  at 
these  locations,  and  the  quality  of  the  water  present.  The 
amount  of  subsurface  water  that  can  be  extracted  by  wells 
within  the  Study  Area  varies  greatly.  Wells  extract  water 
both  from  bedrock  aquifers  and  from  glacial  deposits  that 
exist  at  the  surface  throughout  most  of  the  area.  Moderate 
yields  (a  few  tens  of  gallons  per  minute)  are  generally 
available  from  wells  penetrating  the  Paleozoic  sandstones 
and  limestones  at  the  southeast  and  northwest  margins  of  the 
Study  Area,  but  the  older  Precambrian  crystalline  rocks 
underlying  the  central  portions  of  the  area  are  generally 
dense  and  impermeable  so  that  they  yield  very  small  amounts 
of  water  to  wells.  Consequently,  near-surface  glacial  de- 
posits may  be  the  only  available  sources  of  ground  water 
within  areas  of  Precambrian  bedrock.  In  other  portions  of 
the  area  where  limestone  and  sandstone  strata  exist  at 
depth,  both  the  glacial  deposits  and  the  bedrock  may  serve 
as  aquifers. 

The  glacial  deposits  vary  greatly  in  composition  according 
to  their  method  of  deposition.  Coarse  sands  and  gravels 
exist  in  some  areas,  while  clayey  lake  deposits  and  till 
underlie  others.  The  most  promising  areas  for  large-scale 
ground  water  development  appear  to  be  areas  of  stratified 
glacial  outwash  sands  and  gravels  along  major  streams  where 
yields  of  several  hundred  gallons  per  minute  are  possible 
from  the  fairly  coarse  and  uniform  sands  and  gravels  pres- 
ent. In  contrast,  it  may  be  difficult  to  obtain  a few 
gallons  per  minute  for  a small  domestic  supply  in  some  of 
the  areas  where  dense  Precambrian  bedrock  crops  out  at  the 
ground  surface,  or  where  the  glacial  deposits  are  thin  and/ 
or  clayey. 

The  water  table  is  near  the  ground  surface  (0  to  10',  20’, 
or  30')  in  imch  of  the  area.  In  some  areas,  however,  depth 
to  water  is  variable,  ranging  from  a few  feet  in  valleys 
underlain  by  glacial  deposits  to  in  excess  of  100'  in  upland 
areas  underlain  by  bedrock.  There  does  not  appear  to  have 
been  any  long-term  rise  or  fall  in  ground  water  levels 
within  most  of  the  Study  Area,  although  some  local  areas 
have  probably  experienced  a lowering  of  the  water  table  due 
to  large-scale  pumping  operations  in  connection  with  mining 
activities.  Water  will  be  encountered  in  most  excavations 
greater  than  10'  in  depth.  In  excavations  within  Precamb- 
rian areas  underlain  by  extensive  thick  glacial  deposits  of 
high  permeability,  such  as  outwash  materials,  flows  of 
several  hundred  gallons  per  minute  may  be  encountered. 
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The  quality  of  the  ground  water  throughout  the  Study  Area  is 
generally  good.  The  only  two  minor  water  quality  problems 
frequently  encountered  are  hardness  and  excessive  iron  con- 
centrations, both  of  which  can  usually  be  alleviated  by 
standard  water  treatment  methods.  Some  of  the  deeper  (300' 
to  400')  wells  in  bedrock  produce  water  that  is  somewhat 
salty  (250  to  400  ppm  chloride).  Also,  there  is  some  possi- 
bility of  bacterial  contamination  of  shallow  aquifers  by 
surface  pollution  sources,  particularly  within  areas  under- 
lain by  the  Paleozoic  limestone  aquifers  at  the  eastern  and 
southeastern  edges  of  the  Study  Area. 

Areas  underlain  by  coarse-grained  glacial  deposits,  such  as 
outwash,  and  by  the  more  promising  Paleozoic  aquifers  could 
support  fairly  extensive  additional  ground  water  develop- 
ment. Consequently,  although  the  Precambrian  rocks  are 
capable  of  only  very  limited  yields,  in  most  areas  the  over- 
lying  glacial  deposits  would  serve  as  a source  of  substan- 
tial amounts  of  ground  water.  Due  to  the  variability  in  com- 
position and  thickness  of  the  glacial  deposits,  it  will 
probably  be  necessary  to  perform  geophysical  investigations 
and  test  drilling/test  pumping  operations  to  correctly  lo- 
cate future  wells. 
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EVOLUTION 


Processes  and  Time  Leading  to  Existing  Conditions 

Ground  water  in  the  Study  Area  is  found  in  both  bedrock 
aquifers  and  in  overlying  unconsolidated  deposits  of  glacial 
origin.  Within  the  dense  Precambrian  rocks  and  the  Paleo- 
zoic limestones  and  sandstones,  water  occurs  in  and  moves 
through  openings  such  as  joints,  fractures,  and  solution 
cracks.  Many  of  these  rocks  had  low  porosities  and  perme- 
abilities when  they  were  first  formed  so  that  they  could 
not  readily  store  or  transmit  water.  However,  both  porosity 
and  permeability  have  been  increased  over  long  periods  of 
time.  For  instance,  the  movement  of  water  along  joints  in 
limestone  formations  gradually  dissolves  weaker  portions  of 
the  rocks,  and  solution  cavities  and  fissures  are  formed 
openings  which  enable  the  limestone  to  function  as  an 
aquifer. 

Within  the  unconsolidated  glacial  drift  materials  overlying 
the  bedrock,  water  is  found  in  the  spaces  between  the  grains 
of  the  material,  and  these  deposits  function  as  aquifers  as 
soon  as  they  are  deposited.  Materials  such  as  outwash  sands 
and  gravels  have  undergone  a sorting  process  while  being 
transported  by  glacial  melt-waters.  Because  of  this  sorting, 
the  resulting  deposits  are  stratified  (deposited  in  layers) 
and  some  layers  are  composed  of  materials  which  are  both 
reasonably  coarse  and  fairly  uniform  in  size.  Deposits  such 
as  this  have  both  high  porosity  and  high  permeability.  Conse- 
quently, they  can  readily  store  and  transmit  large  quanti 
ties  of  water  and  are  excellent  aquifers. 

Conversely,  lake  bed  deposits  which  formed  in  areas  of  ponded 
meltwater  may  be  composed  of  predominantly  fine-grained 
material  such  as  clay  or  silt.  They  consequently  have  low 
permeabilities  and  generally  are  poor  aquifers. 

As  water  percolates  through  the  aquifers,  it  dissolves  min- 
erals contained  within  the  deposits . Thus,  the  chemical 
quality  of  the  ground  water  is  influenced  by  such  factors 
as  material  type  and  the  amount  of  time  the  water  has  been 
in  contact  with  the  aquifer.  Much  of  the  ground  water 
within  the  Study  Area  is  a calcium-magnesium-bicarbonate 
type  that  is  rather  hard  because  many  of  the  aquifers 
through  which  the  water  has  been  moving  (particularly  tie 
limestones)  are  rich  in  calcium  and  magnesium  carbonate. 

The  ground  water  also  has  significant  concentrations  of 
iron  because  the  rocks  and  glacial  deposits  are  rich  m 
this  metal  in  many  areas. 
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The  Study  Area  is  sparsely  populated,  and  man  has  probably 
had  little  effect  on  either  the  quality  or  quantity  of 
ground  water  in  most  portions  of  the  area.  The  principal 
water  quality  problems — hardness  and  excessive  iron — are  a 
reflection  of  natural  processes.  A few  exceptions  where  man 
has  affected  the  ground  water  regime  exist,  however.  Bac- 
terial contamination  of  shallow  aquifers,  particularly 
limestones,  has  occurred  in  isolated  areas.  The  source  of 
this  pollution  is  probably  barnyard  waste  or  septic  tank 
effluent.  Large-scale  pumpage  of  water  flowing  into  mines 
has  also  caused  lowering  of  the  water  table  in  the  immediate 
vicinity  of  pumping  operations.  In  some  areas,  where  mining 
operations  and  the  accompanying  pumping  have  ceased,  the 
natural  ground  water  regime  has  been  reestablished  and  water 
tables  have  risen.  This  has  caused  problems  such  as  flood- 
ing of  basements  which  were  constructed  during  the  time  the 
water  table  was  artificially  lowered. 

Anticipated  Future  Conditions 

In  the  absence  of  large-scale  development  in  the  Study  Area, 
it  is  unlikely  that  significant  changes  in  either  quantity 
or  quality  of  ground  water  will  take  place  within  the  fore- 
seeable future.  Ore  beneficiation  activities,  particularly 
in  the  Iron  Range  area  of  Marquette  County  require  fairly 
significant  amounts  of  water,  and  significant  increases  in 
this  industry  could  mean  an  increased  demand  upon  available 
water  resources.  Water  used  in  the  ore  beneficiation  pro- 
cesses generally  becomes  degraded  somewhat  in  quality,  but 
it  is  usually  passed  through  settling  basins  prior  to  being 
returned  to  streams.  Additionally,  in  most  instances  the 
natural  dilution  process  which  occurs  in  the  streams  signi- 
ficantly reduces  the  contamination  in  a fairly  short  dis- 
tance downstream. 

Although  the  Precambrian  rocks  in  the  center  of  the  Study 
Area  are  capable  of  yielding  only  small  supplies  of  water, 
it  is  likely  that  the  Paleozoic  aquifers  and  many  of  the 
glacial  drift  deposits  overlying  the  bedrock  could  support 
fairly  extensive  ground  water  withdrawals  without  adversely 
affecting  the  quantity  of  water  available.  Most  of  these 
aquifers  are  not  extensively  developed  at  present,  and  could 
support  many  more  wells.  However,  the  optimum  development 
of  ground  water  supplies  {particularly  in  the  heterogeneous 
glacial  drift  deposits)  will  require  careful  study  and 
investigation  to  achieve  the  best  results  and  to  ensure  that 
both  subsurface  and  surface  water  supplies  are  not  adversely 
affected.  Obviously,  any  development  which  resulted  in 
large  amounts  of  waste  water  being  generated  and  discharged 
into  the  ground  could  result  in  deterioration  of  ground 
water  quality,  and  treatment  of  such  discharges  would  be 
necessary. 
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DISTINCTIVE  UNITS  AND  CHARACTERISTICS 


Depth  to  Water 

The  Subsurface  Water  Data  Map  shows  the  locations  of  repre- 
sentative wells  within  the  Study  Area,  along  with  informa- 
tion on  the  depth  to  water  and  ground  water  quality.  Each 
well  is  assigned  an  identification  number  according  to  the 
well-numbering  system  commonly  used  in  Michigan.  The  first 
two  parts  of  the  well  number  designate  township  and  range, 
the  third  part  of  the  number  designates  both  the  section 
number  and  the  number  of  the  individual  wells  within  the 
section,  and  the  fourth  and  fifth  parts  of  the  number  indi- 
cate the  location  of  the  well  down  to  the  specific  quarter- 
quarter  section  (40  acres)  within  which  it  is  located.  For 
example,  a typical  well  number  might  read  as  follows:  T44N 

R27W  17-1  NW  SE.  This  number  indicates  well  number  one  in 
section  17,  Township  44  North,  Range  27  West.  In  addition, 

NW  SE  indicates  that  the  well  is  located  in  the  northwest 
quarter  of  the  southeast  quarter  of  section  17.  Identifi- 
cation numbers  do  not  appear  on  the  map,  however,  as  they 
can  be  readily  indexed  by  using  the  Michigan  System. 

The  depth  to  water  in  each  well  is  shown  by  the  coding 
system  presented  in  Table  1.  Wells  are  grouped  into  10' 
class  intervals  for  depths  up  to  40',  and  into  20*  class 
intervals  for  depths  ranging  from  40 '-100'.  Springs  are 
indicated  by  the  letter  "S".  Detailed  information  on  each 
well  appears  in  the  Appendix.  Where  numerous  wells  are 
shown  within  a 40  acre  area,  only  the  range  in  depth  and 
quality  are  indicated. 

The  water  table  is  generally  fairly  shallow  (0  to  10',  20' 
or  30'  in  depth)  within  the  Study  Area.  Ground  water  is 
very  close  to  the  surface  in  valley  areas,  particularly  in 
glacial  drift  deposits.  Some  hilltop  wells  have  depths  to 
water  of  more  than  100'. 

Quality  of  Water 

Nine  important  ions  were  selected,  and  wells  having  excessive 
amounts  of  these  ions  are  shown  by  a coding  system  on  the 
Subsurface  Water  Data  Map.  Since  the  water  quality  in  the 
Study  Area  is  good,  in  almost  all  cases  the  only  important 
ion  in  excessive  amounts  was  iron.  This  is  the  result  of 
iron-rich  bedrock  and  glacial  deposits  in  parts  of  the  area, 
which  sometimes  cause  the  iron  concentration  in  the  ground 
water  to  exceed  the  recommended  limit  of  0.3  mg/1.  Although 
not  coded  on  the  map,  another  water  quality  problem  in  the 
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Table  1.  LEGEND  - DEPTH  TO  WATER  IN  WELLS 


Spring 

S 

0-10  ft. 

0 

11-20  ft. 

1 

21-30  ft. 

2 

31-40  ft. 

3 

41-60  ft. 

4 

61-80  ft. 

6 

81-100  ft. 

8 

100  ft. 

10 

Study  Area  is  high  hardness  values.  Information  on  hardness 
is  included  with  the  detailed  chemical  analysis  data  of  well 
water  samples  in  Appendix  C.  The  recommended  limits  for  the 
various  principal  ions  and  for  total  dissolved  solids  appear 
in  Table  2. 


Table  2.  RECOMMENDED  LIMITS  FOR  DRINKING  WATER* 


Constituent 

Total  dissolved  solids 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potassium  (K) 

Bicarbonate  (HCC>3) 

Sulfate  (S04) 

Chloride  (Cl) 

Nitrate  (N03) 

Iron  (Fe) 

~H 

Abstracted  from  U.  S.  Public 
No.  956  and  other  sources. 

** 


Limit 

in  milligrams/liter 
1,000 
200 
125 
200 
10** 

500 

250 

250 

45 

0.3 

Health  Service,  Publication 


No  limit  clearly  defined  for  potassium;  however,  most 
potable  ground  water  contains  less  than  10  milligrams/ 
liter. 


Aquifer  Units 

The  various  aquifer  units  can  be  divided  into  two  broad 
categories — bedrock  and  overlying  surficial  deposits — the 
latter  generally  of  glacial  origin.  Although  glacial  drift 
is  used  as  a general  term  to  describe  deposits  which  are  of 
glacial  origin,  it  is  possible  to  further  subdivide  the 
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glacial  deposits  into  the  principal  surficial  aquifer  units 
based  upon  their  composition  and  mode  of  formation.  (Note: 

A more  detailed  description  of  the  aquifer  units  listed 
below  is  presented  in  the  Surficial  Geologic  Data  and  Bed- 
rock Geologic  Data  reports.) 

Surficial  Deposits 

Till  Plains:  Deposits  with  a flat  or  gently  rolling  surface 

which  were  deposited  directly  from  the  melting  ice.  Till 
plains  can  also  be  called  ground  moraines.  Till  is  composed 
primarily  of  unsorted  and  unstratified  mixtures  of  sand, 
silt,  clay,  and  gravel.  There  are  sometimes  pockets  or 
lenses  of  sand  and  gravel  which  occur  within  the  unsorted 
till  material. 

Lake  Bed  Deposits:  Deposits  of  silt,  clay,  and  fine  sand 

deposited  in  glacial  lakes  which  formed  from  meltwater 
issuing  from  the  glaciers.  While  these  deposits  are  gener- 
ally of  low  permeability  and  produce  only  small  amounts  of 
water,  they  sometimes  overlie  other  more  permeable  deposits 
of  sand  or  gravel  which  can  be  utilized  as  water  sources. 

Swamp  Deposits  and  Recent  Alluvium:  These  deposits  are 

found  along  streams  and  in  broaiS  lowland  areas.  They  con- 
sist of  deposits  of  peat  and  muck,  and  sometimes  also  in- 
clude or  overlie  sand  and  gravel  deposits. 

Outwash:  Outwash  is  composed  mainly  of  stratified  deposits 

of  sand  and  gravel,  although  scattered  lenses  of  silt  and 
clay  may  also  be  present.  These  are  deposits  which  have 
been  carried  by  braided  streams  or  sheet  runoff  of  meltwater 
issuing  from  the  glacier  front.  Outwash  plains  are  gener- 
ally flat  or  gently  sloping  areas.  Because  of  the  sorting 
of  the  material  as  it  is  carried  by  the  meltwater,  the 
deposits  are  usually  fairly  permeable,  and  often  are  the 
most  productive  of  the  glacial  aquifers. 

Bedrock  Aquifers 

Trenton  and  Black  River  Limestones:  Thin,  irregular  beds  of 

gray  to  buff  limestone  and  dolomite,  including  some  inter- 
bedded  shale  and  shaly  limestone  and  dolomite.  This  unit  is 
of  Ordovician  age  and  contains  water  in  interconnected  open- 
ings along  bedding  planes  and  fractures.  Many  of  these 
openings  have  been  enlarged  by  solution.  Near-surface  zones 
of  the  Trenton  and  Black  River  Limestones  are  sometimes 
subject  to  contamination  from  surface  pollution  sources. 
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Undifferentiated  Dolomites;  Limestones,  and  Sandstones  of 
late  Cambrian  to  early  Ordovician  age:  These  rocks  consist 

of  beds  of  limestone  and  dolomite,  sandstone,  sandy  and 
shaly  dolomite,  and  dolomitic  sandstone.  Both  the  limestone 
and  sandstone  beds  yield  water  to  wells. 

Munising  Sandstone:  The  Munising  Sandstone  is  of  Cambrian 

age,  and  is  a fine,  medium,  and  coarse-grained  white,  buff, 
and  gray  sandstone.  The  Munising  contains  some  lenses  of 
silt  and  shale  and  some  conglomerate  at  the  base. 

Jacobsville  Sandstone : This  medium-grained  quartz  sandstone 

is  of  Cambrian  or  possibly  Precambrian  age,  and  is  generally 
light  red  to  brown  in  color,  sometimes  mottled  and  streaked 
with  white  and  sometimes  containing  beds  of  fine-grained 
sandstone,  shale,  and  conglomerate.  The  Jacobsvil,le  Sand- 
stone is  one  of  the  most  important  bedrock  aquifers  in  the 
area  and,  where  glacial  drift  is  thin  or  absent,  may  be  an 
important  source  of  water  in  some  locations. 

Precambrian  Rocks;  These  are  igneous,  metamorphic,  and 
sedimentary  rocks  which  generally  underlie  the  younger 
Paleozoic  limestones  and  sandstones,  and  the  glacial  de- 
posits. They  generally  have  low  porosity  and  permeabili- 
ties, and  are  consequently  not  important  aquifers.  Better 
yields  can  usually  be  obtained  from  the  younger  consolidated 
and  unconsolidated  aquifers  which  overlie  the  Precambrian 
rocks. 

Ground  Water  Conditions  in  the  Various  Counties 


Because  the  main  source  of  ground  water  data  is  a series  of 
reports,  each  dealing  with  the  ground  water  resources  of  a 
particular  county,  the  county-by-county  approach  has  been 
used  in  discussing  the  ground  water  resources  of  the  Study 
Area, 


Terms  which  are  used  in  the  discussion  are  defined  as  follows: 


Water  hardness  scale: 
soft 

moderately  hard 
hard 

very  hard 


less  than  60  mg/1  hardness  expressed  as 

CaCC>3 

60  to  120 

120  to  200 

over  200 


Well  yield  scale: 

small  yields  1 to  10  gpm 

moderate  yields  10  to  100 

large  yields  over  100 
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When  the  term  "objectionable"  or  "excess"  iron  is  used,  it 
generally  means  iron  concentrations  greater  than  0.3  mg/1. 

This  is  the  limit  suggested  by  the  U.  S.  Public  Health 
Service,  and  larger  concentrations  cause  staining  of  laundry, 
sinks,  and  utensils,  in  addition  to  causing  unpleasant  taste 
and  promoting  the  growth  of  iron  bacteria. 

Alger  County 

Only  a narrow  strip  along  the  western  edge  of  the  County  is 
within  the  Study  Area.  Surficial  deposits  within  the  north- 
ern third  of  this  strip  consist  of  glacial  lake  deposits  which 
generally  form  only  a thin  veneer  over  high  points  in  the 
underlying  bedrock.  Thicker  deposits  may  be  found  locally 
where  valleys  or  depressions  exist  in  the  bedrock  surface. 
These  lake  deposits  are  generally  well  sorted,  permeable  sand. 
They  form  fairly  important  local  sources  of  water  where  pre- 
sent in  sufficient  thickness,  with  yields  of  10  to  20  gpm 
obtainable  from  properly  constructed  wells. 

The  surficial  deposits  mantling  the  southern  two-thirds  of 
the  strip  within  the  Study  Area  form  a gently  undulating 
till  plain.  The  glacial  drift  deposits  beneath  this  plain 
are  generally  quite  thin,  and  the  underlying  bedrock  is 
exposed  along  some  road  cuts  as  well  as  along  the  bottoms  of' 
many  of  the  streams.  This  till  plain  consists  of  a poorly 
sorted  mixture  of  sand,  silt,  clay,  and  rock.  Because  the 
till  is  thin  and  has  generally  low  permeabilities,  it  is  not 
an  important  source  of  water. 

Directly  underlying  the  till  in  this  southern  portion  of  the 
strip  are  the  Trenton  and  Black  River  Limestone  Formations. 
These  rocks  are  the  principal  source  of  water  in  this  part 
of  the  County.  Water  is  found  along  joints,  fractures,  and 
bedding  planes,  especially  where  these  openings  have  been 
enlarged  by  solution.  Because  the  glacial  drift  deposits 
are  thin,  many  of  the  wells  which  take  water  from  the  Tren- 
ton and  Black  River  Limestones  are  less  than  50'  deep,  and 
most  are  less  than  100'  deep.  These  formations  yield  small 
supplies  of  water  for  domestic  and  farm  use,  and  locally  can 
yield  up  to  20  gpm,  particularly  if  wells  are  located  near 
streams  so  that  recharge  from  the  stream  can  take  place.  The 
Trenton  and  Black  River  Formations  produce  water  -which  is 
hard  to  very  hard,  and  some  wells  also  produce  water  con- 
taining excessive  iron.  The  principal  quality  problem,  how- 
ever, is  bacterial  rather  than  chemical.  These  formations 
generally  lie  at  a shallow  depth  so  that  there  is  little 
opportunity  for  filtration  of  organic  pollutants  which  may 
originate  from  surface  or  near-surface  sources  such  as 
barnyard  waste  and  septic  tank  effluents.  The  relatively 
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large  fissures  in  the  limestone  are  not  able  to  provide  the 
same  type  of  filtering  action  which  normally  occurs  as  bac- 
terially  contaminated  water  moves  through  appreciable  thick- 
ness of  granular  materials  such  as  sand  and  gravel.  The 
thickness  of  the  Trenton  and  Black  River  limestones  ranges 
from  a few  feet  at  the  north  edge  (approximately  at  Township 
45  North)  to  over  200'  in  the  southwestern  corner  of  the 
County . 

In  the  west-central  part  of  the  County,  sandstones  and  dolo- 
mite of  Cambrian  and  Ordovician  age  are  the  main  source  of 
water.  The  sandstone  beds  in  the  Cambro-Ordovician  sequence 
tend  to  be  thinner  or  are  absent  in  the  western  part  of  the 
County,  and  most  of  the  wells  tapping  these  rocks  take  water 
from  crevices  and  solution  openings  in  the  beds  of  dolomite, 
with  yields  of  up  to  50  gpm  in  some  areas.  The  dolomites 
and  sandstones  are  probably  from  150'  to  200'  thick  and  pro- 
duce water  of  good  quality.  The  water  from  the  dolomite  por- 
tion of  the  sequence  tends  to  be  harder  than  that  from  the 
sandstone,  although  both  the  dolomite  and  the  sandstone  pro- 
duce water  which  is  softer  than  that  from  the  overlying 
Trenton  and  Black  River  limestones  and  harder  than  that 
from  the  underlying  Munising  sandstone,  which  is  of  Cambrian 
age.  This  unit  varies  from  50'  (southern  Alger  County)  to 
200'  in  thickness  at  its  northern  edge  (approximately  T46N) . 
This  formation  consists  of  well  sorted  and  weakly  cemented 
sands  of  moderate  permeability.  The  Munising  sandstone  has 
not  been  extensively  developed  as  a source  of  ground  water, 
although  small  to  moderate  yields  would  be  possible  from 
this  unit. 

In  the  northwestern  part  of  the  County,  the  Jacobsville  sand- 
stone of  Cambrian  to  Precambrian  age  lies  at  shallow  depth 
beneath  the  glacial  lake  deposits  previously  discussed,  and 
is  the  principal  aquifer  in  the  area.  Because  the  Jacobs- 
ville is  a well  cemented  sandstone,  its  primary  permeability 
is  low;  however,  it  has  a fairly  high  secondary  permeability 
due  to  openings  along  joints,  fractures,  and  bedding  planes. 
The  Jacobsville  attains  thicknesses  as  great  as  1,000*  along 
the  Lake  Superior  shoreline  at  the  north  edge  of  Alger  County, 
although  it  becomes  thinner  to  the  south,  and  disappears 
entirely  in  southern  Alger  County.  Most  of  the  wells  tapping 
the  Jacobsville  are  less  than  100*  deep.  The  Jacobsville 
sandstone  produces  water  which  is  generally  moderately  hard 
to  hard,  and  in  some  areas  it  contains  objectionable  amounts 
of  iron,  although  the  excessive  iron  is  satisfactorily  reduced 
to  acceptable  levels  by  commonly  used  treatment  methods. 

Some  of  the  deeper  wells  in  the  Jacobsville  produce  water 
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having  a high  chloride  content,  so  that  it  is  generally  advis- 
able in  western  Alger  County  to  complete  wells  in  the  Jacobs- 
ville  at  as  shallow  a depth  as  is  practical. 

It  is  likely  that  detailed  investigations  would  be  required 
to  develop  water  supply  systems  producing  more  than  50  gpm  in 
Alger  County. 

Delta  County 

The  only  portion  of  Delta  County  which  falls  within  the  Study 
Area  is  the  extreme  northwest  corner.  The  surficial  de- 
posits in  this  part  of  the  County  consist  mainly  of  fairly 
thin  till  plain  deposits  consisting  of  poorly  sorted  clayey 
material  which  generally  has  a low  permeability.  Consequently 
the  only  important  aquifers  in  the  area  of  interest  are  the 
bedrock  aquifers  lying  beneath  the  thin  mantle  of  glacial 
drift. 

The  main  source  of  water  in  western  Delta  County  is  the 
Trenton  and  Black  River  limestones,  and  moderate  amounts  of 
water  are  available  from  these  bedrock  aquifers.  The  water 
is  of  the  calcium-magnesium-bicarbonate  type  and  is  hard.  In 
some  areas,  the  Trenton  and  Black  River  Formations  produce 
water  which  has  a high  chloride  content.  The  thickness  of 
these  limestones  varies  from  150'  to  300'.  The  specific 
capacity  of  wells  tapping  these  limestones  is  generally  low, 
and  large  yields  are  generally  not  obtainable  from  them. 

Lying  beneath  the  Trenton  and  Black  River  limestones  but 
above  the  Precambrian  rocks  are  the  Munising  sandstone  and 
the  Au  Train  Formation,  a potential  water  source  which  may 
be  treated  as  a single  aquifer.  The  Munising  sandstone, 
which  ranges  from  50'  to  200*  in  thickness,  is  cemented  with 
silica  and  is  overlain  by  the  Au  Train  Formation,  a 300' 
thick  sequence  of  thin  to  medium-bedded  sandy  dolomite  and 
dolomitic  sandstone  containing  lenses  of  quartz  sand.  Al- 
though the  sandstone  beds  yield  the  majority  of  the  water 
from  the  Munising  and  the  Au  Train,  some  water  is  also 
obtained  from  fractures  'and  solution  openings  in  the  dolo- 
mite beds  of  the  Au  Train  Formation.  Some  of  the  wells 
tapping  the  sandstone  flow  at  the  surface  due  to  artesian 
pressure,  and  yields  as  great  as  250  gpm  have  been  reported. 
The  Munising  sandstone  produces  a calcium-magnesium-bicar- 
bonate water  which  is  generally  of  good  quality.  The  Au 
Train  Formation  yields  a similar  type  of  water,  although 
water  from  the  more  dolomitic  parts  of  the  Au  Train  Forma- 
tion tends  to  be  somewhat  harder. 
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In  general,  development  of  ground  water  resources  in  Delta 
County  will  involve  problems  of  water  quality  rather  than 
problems  in  location  of  adequate  quantities  of  water.  Wells 
tapping  both  the  Trenton  and  Black  River  limestones,  and 
the  underlying  Munising  and  Au  Train  Formations  have  rela- 
tively high  yields. 

Menominee  County 

The  Northwestern  third  of  Menominee  County  lies  within  the 
Study  Area.  The  surficial  deposits  in  most  of  this  north- 
western part  of  the  County  consist  of  till  plains,  drumlins 
(low,  smoothly  rounded,  elongated  and  oval  hills  whose  long 
axis  parallels  the  direction  of  movement  of  the  glacier) , 
and  shallow  outwash  deposits.  These  surficial  deposits  are 
a mixture  of  clay,  silt,  sand,  and  gravel,  generally  less 
than  40'  thick,  but  as  much  as  100*  thick  beneath  some  of 
the  larger  drumlins.  The  glacial  deposits  in  the  northern 
part  of  the  County  tend  to  be  more  sandy  than  those  in  cen- 
tral and  southern  Menominee  County,  and  properly  constructed 
wells  may  yield  as  much  as  50  gpm  from  these  deposits  in 
some  places. 

Portions  of  the  western  edge  of  the  County  are  underlain 
by  moraine,  which  tends  to  be  thicker  and  sandier  than  the 
glacial  deposits  in  the  central  part  of  the  County,  and 
locally  includes  thick  and  extensive  beds  of  sand  and  gravel. 
Properly  constructed,  large  (8"-12")  diameter  wells  yield 
100  to  200  gpm  from  these  deposits,  which  are  potentially 
an  important  source  of  water. 

Although  significant  yields  are  possible  from  wells  tapping 
the  glacial  deposits,  most  wells  obtain  their  water  from 
the  underlying  bedrock  aquifers.  The  uppermost  bedrock  units 
in  much  of  the  western  part  of  the  County  are  limestone  and 
dolomite,  sandy  and  shaly  dolomite,  and  dolomitic  sandstone. 
The  sandstone  beds  are  thicker  and  more  extensive  in  the 
northern  part  of  the  County,  and  range  in  thickness  from  0 to 
300'.  Wells  tapping  these  aquifers  are  from  30'  to  200' 
deep,  average  70'  to  80',  and  are  mostly  less  than  100'  in 
depth.  The  wells  tapping  these  limestones  and  sandstones 
generally  obtain  yields  of  only  5 to  10  gpm;  however,  some 
wells  may  produce  as  irtuch  as  50  gpm.  Water  from  this  unit 
is  generally  of  good  quality,  although  it  is  hard,  and  in 
some  areas  contains  objectionable  amounts  of  iron.  Both 
the  hardness  and  excessive  iron  are  amenable  to  treatment. 
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Lying  beneath  the  Cambro-Ordovician  limestones  and  sand- 
stones are  sandstones  of  Cambrian  age.  This  unit  consists 
of  pink,  gray,  and  white  sandstone.  The  thickness  varies 
from  200'  in  the  southern  part  to  50'  in 

northern  part  of  Menominee  County.  Because  these  sandstones  are 
overlain  in  most  areas  by  shallower  and  more  accessible 
aquifers  (e.g.,  Cambro-Ordovician  limestones  and  sandstones 
and  glacial  deposits) , they  are  not  generally  very  impor- 
tant for  small  domestic  supplies  of  5 to  10  gpm.  They  have 
considerable  potential  for  moderate  to  large  supplies,  how- 
ever, and  properly  constructed  wells  which  were  deep  enough 
to  tap  the  Cambrian  sandstone  could  yield  as  much  as  100  to 
200  gpm.  Wells  presently  tapping  this  sandstone  for  muni- 
cipal or  industrial  use  are  about  400  or  more  feet  deep. 

The  quality  of  the  water  from  this  sandstone  is  generally 
good,  low  in  iron  content,  and  of  moderate  hardness. 

The  lowermost  bedrock  unit  consists  of  rocks  of  Precambrian 
age,  such  as  granite,  schist,  marble,  and  iron  formations. 

The  Precambrian  rocks  crop  out  in  a narrow  band  along  the 
west  edge  of  the  County.  The  Precambrian  rocks  are  not 
important  aquifers  except  in  local  areas  in  western  Menominee 
County,  where  the  glacial  drift  is  thin  or  absent.  In  such 
areas,  the  Precambrian  rocks  yield  small  supplies  of  water 
from  fractured  and  broken  zones.  Little  is  known  about  the 
chemical  quality  of  water  from  the  Precambrian  rocks  because 
so  few  wells  tap  this  unit.  One  sample  obtained  from  a 
well  located  at  the  west  edge  of  the  County  was  of  good 
quality,  with  a total  dissolved  solids  content  of  315  ppm 
and  a hardness  of  only  76  ppm. 

In  Menominee  County,  the  natural  ground  water  discharge 
from  aquifers  (spring  flow)  far  exceeds  present  ground  water 
pumpage  so  that  there  is  a good  potential  for  development 
of  ground  water  resources  in  the  County. 

Marquette  County 

The  economy  of  Marquette  County  is  geared  to  the  iron  ore 
industry,  and  because  of  the  water  requirements  in  ore 
benef iciation  processes,  fairly  heavy  demands  are  made  upon 
the  water  resources  of  the  area.  Almost  all  of  this  County 
lies  within  the  Study  Area. 

The  aquifers  consist  of  bedrock,  overlying  glacial  drift 
and  alluvium.  The  bedrock  is  primarily  of  Precambrian  age, 
although  there  are  some  areas  of  Cambrian  sandstone  in  the 
eastern  and  southeastern  part  of  the  County.  The  glacial 
deposits  consist  of  relatively  thin  till  deposits  overlying 
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the  bedrock  and  also  areas  of  fairly  thick  outwash  deposits 
(up  to  250'  thick) . The  yields  from  Precambrian  bedrock 
tend  to  be  low,  as  these  rocks  generally  have  low  porosity 
and  permeability.  The  water  supply  potential  of  the  glacial 
drift  aquifers  is  related  to  both  their  composition  and 
thickness.  The  best  sources  for  ground  water  development 
are  thick  glacial  outwash  and  alluvial  deposits,  while  the 
least  favorable  areas  are  those  in  which  Precambrian  bedrock 
is  overlain  by  only  a thin  mantle  of  glacial  drift. 

In  the  area  southeast  of  Goose  Lake,  there  is  a fairly  exten- 
sive outwash  deposit  consisting  mainly  of  sand.  Knobs  of 
bedrock  exposed  in  the  outwash  plain  indicate  a very  irregular 
bedrock  surface  lying  beneath  the  outwash  deposits.  However, 
the  outwash  material  attains  a thickness  of  as  much  as  240' 
in  some  areas.  The  depths  to  water  in  this  material  range 
from  less  than  5'  to  about  150'. 

A pumping  test  conducted  with  a flowrate  of  310  gpm  and  a 
duration  of  15  hours  in  the  outwash  material  indicated  a 
coefficient  of  transmissibility  of  130,000  gallons/day/foot 
and  a storage  coefficient  of  0.16.  The  coefficient  of 
transmissibility  is  an  indication  of  the  ability  of  the 
aquifer  to  transmit  water,  and  values  in  excess  of  about 
10,000  gpd/ft.  generally  indicate  that  wells  will  be  able 
to  supply  municipal  or  industrial  use.  The  storage  coeffi- 
cient gives  an  indication  of  the  capacity  of  the  aquifer 
to  store  water  and  generally  ranges  from  about  0.01  to  0.35 
for  water  table  aquifers  such  as  the  glacial  drift  materials. 

In  the  Humboldt  area  east  of  Lake  Michigamme,  the  outwash  has 
a saturated  thickness  of  as  much  as  100',  and  pumping  tests 
in  this  area  indicate  that  the  coefficient  of  transmissibility 
ranges  from  7,000  to  20,000  gpd/ft.  and  averages  about  12,000 
gpd/ft. 

Another  area  of  extensive  outwash  deposits  is  in  the  West 
Branch  Creek  area  east  of  Republic.  The  outwash  in  this  area 
attains  thicknesses  of  up  to  160',  and  depths  to  water  range 
from  less  than  10'  to  nearly  60'  in  this  material.  The  co- 
efficient of  transmissibility  in  this  area  ranges  from  about 
10,000  to  30,000  gpd/ft.  Many  stream  valleys  in  this  area 
contain  deposits  of  outwash  and  alluvium  which  might  provide 
moderate  supplies  of  water.  In  the  outwash  and  alluvial 
deposits,  the  total  dissolved  solids  generally  range  from 
about  25  to  260  ppm. 

In  USGS  Water  Supply  Paper  1842  by  Wiitala,  et  al.  (1967), 
results  of  chemical  analyses  of  ground  water  from  the  Mar- 
qutte-Iron  Range  area  are  presented,  which  indicate  that  the 
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outwash  or  alluvium  produces  soft  to  moderately  hard  water, 
with  noarly  one-half  of  the  wells  tapping  these  deposits 
having  soft  water  (60  ppm  or  less) . The  most  objectionable 
constituent  of  water  from  wells  in  the  area  covered  by  the 
report  was  iron.  Of  37  samples  analyzed  for  iron,  more  than 
half  exceeded  the  recommended  limit  of  0.3  ppm,  and  about 
one-third  had  in  excess  of  1 ppm  of  iron.  When  the  iron 
concentration  is  as  great  as  1 ppm,  there  is  a possibility 
of  precipitate  formation  and  clogging  of  pipes.  The  maxi- 
mum iron  concentration  found  in  waters  from  the  outwash 
materials  in  the  Iron  Range  area  was  8.1  ppm. 

Although  detailed  information  on  the  water  supply  character- 
istics of  the  Cambrian  sandstones  which  overlie  the  Precam- 
brian  rocks  in  the  eastern  part  of  the  Marquette-Iron  Range 
area  was  not  given  in  Water  Supply  Paper  1842,  it  is  prob- 
able that  these  sandstones  would  produce  small  to  moderate 
yields  from  fractures  and  other  openings. 

Because  the  majority  of  Marquette  County  is  underlain  by 
dense  Precambrian  bedrock,  the  overlying  glacial  deposit 
aquifers  are  the  most  important  sources  of  ground  water, 
and  the  most  promising  areas  are  those  where  fairly  exten- 
sive and  thick  outwash  and  alluvial  deposits  are  found. 

Dickinson  County 

Dickinson  County  lies  completely  within  the  Study  Area, 
and  the  bedrock  under  most  of  the  County  is  made  up  of 
igneous  and  metamorphic  rocks  of  Precambrian  age.  Along 
the  east  edge  of  the  County,  the  Precambrian  rocks  are  over- 
lain  by  sandstones  of  Cambrian  age  and  sandy  dolomites  and 
dolomitic  sandstones  of  Cambrian  and  Ordovician  age. 

Large  diameter  wells  penetrating  over  50'  into  these  Cambro- 
Ordovician  rocks  may  yield  up  to  50  gpm.  If  satisfactory 
yields  are  not  obtained,  wells  may  be  deepened  to  pene- 
trate the  underlying  Cambrian  sandstones.  In  the  Cambrian 
sandstones,  large  diameter  wells  which  penetrate  over  50’ 
into  the  sandstone  may  yield  as  much  as  100  gpm.  The  thick- 
ness of  these  Cambrian  and  Cambro-Ordovician  deposits  ranges 
from  perhaps  100'  at  the  east  edge  of  the  County  to  zero 
at  approximately  the  west  edge  of  Range  27  West. 

In  areas  further  west  where  the  bedrock  is  of  Precambrian 
age  and  crops  out  at  the  surface  or  has  only  a thin  covering 
of  glacial  deposit,  the  potential  for  development  of  high 
capacity  wells  is  poor.  Although  specific  capacities  of 
as  much  as  5 gpm/ft.  of  drawdown  have  been  reported  in  wells 
tapping  the  Precambrian,  most  wells  have  a specific  capa- 
city of  less  than  1 gpm/ft.  In  the  areas  where  the  Precam- 
brian bedrock  crops  out  or  lies  at  a shallow  depth,  the  most 
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promising  areas  for  wells  are  generally  in  the  valleys  where 
there  is  more  likely  to  be  somewhat  thicker  glacial  deposits 
and  more  extensively  weathered  zones  in  the  bedrock.  If 
more  than  20*  of  permeable  glacial  deposit  overlying  the 
bedrock  is  present,  domestic  supplies  of  a few  gpm  may  be 
developed,  and  a few  wells  may  yield  more  than  10  gpm. 
Because  joints  and  fractures  in  the  Precambrian  bedrock  tend 
to  become  smaller  and  less  extensive  with  depth,  it  is 
generally  futile  to  drill  more  than  about  100'  into  bedrock. 

In  other  areas  of  the  County  where  thicker  outwash  deposits 
of  sand  and  gravel  overlie  the  Precambrian  bedrock,  wells 
over  12"  in  diameter  may  produce  yields  in  excess  of  100 
gpm.  The  best  sites  for  wells  in  outwash  deposits  are  in 
valleys,  on  low  terraces,  or  along  streams  where  the  poten- 
tial for  recharge  is  good. 

Another  surficial  deposit  found  in  Dickinson  County  is  that 
of  sandy  till  with  pockets  of  sand  and  gravel.  Although 
large  diameter  wells  tapping  sandy  till  along  streams  or 
near  lakes  may  yield  as  much  as  100  gpm,  there  is  a possi- 
bility that  yields  may  decline  with  time,  since  these  aqui- 
fers are  generally  of  small  areal  extent. 

Glacial  till  deposits  composed  of  unsorted  and  unstratified 
mixtures  of  sand,  silt,  clay,  and  stones  will  generally  have 
only  small  yields,  and  only  a few  wells  will  yield  more  than 
10  gpm.  This  material  is  often  relatively  impermeable,  and 
dug  wells  having  large  infiltration  areas  and  large  storage 
capacities  are  sometimes  more  successful  than  smaller  dia- 
meter drilled  or  driven  wells. 

Another  category  of  surficial  deposit  found  in  Dickinson 
County  is  swamp  deposits.  These  deposits  include  peat  and 
muck,  and  are  generally  confined  to  flat  lowland  areas 
alongside  streams,  lakes,  or  former  lakes.  Because  these 
deposits  sometimes  overlie  thick  deposits  of  sand  and 
gravel,  large  diameter  wells  may  yield  100  gpm. 

Ground  water  in  Dickinson  County  is  generally  hard  to  very 
hard  (150  to  250  ppm  with  a few  wells  and  springs  more  than 
300  ppm) . The  iron  content  of  both  glacial  deposit  and 
bedrock  wells  is  quite  variable,  and  ranges  from  less  than 
0.1  ppm  to  more  than  4 ppm.  Both  hardness  and  excessive 
iron  are  amenable  to  treatment,  and  the  quality  of  ground 
water  in  the  County  is  otherwise  generally  suitable  for 
household  and  most  other  uses. 
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In  summary,  the  glacial  deposits  are  the  major  source  of 
ground  water  in  Dickinson  County,  but  the  physical  proper- 
ties of  these  materials  vary  widely,  and  they  exhibit 
specific  capacities  ranging  from  less  than  1 to  mere  than 
300  gpm/ft.  of  drawdown.  Because  the  surface  of  the  under- 
lying bedrock  is  highly  irregular  (especially  within  areas 
of  Precambrian  rock) , the  glacial  deposits  also  vary  in 
thickness  from  1*  to  more  than  150*.  Wells  in  the  County 
range  from  IV  to  60"  in  diameter  and  from  12'  to  mor-a  than 
350'  in  depth,  but  most  of  the  wells  are  5"  to  6"  in  dia- 
meter and  25*  to  100*  deep.  The  most  favorable  areas  for 
large-scale  ground  water  development  are  in  sand  and  gravel 
deposits  along  major  streams,  while  the  least  favorable 
areas  are  those  in  which  Precambrian  rocks  crop  out  or  are 
covered  by  only  a thin  mantling  of  glacial  deposits. 

Baraga  County 

Baraga  County  lies  almost  entirely  within  the  Study  Area. 
Water  is  obtained  from  both  bedrock  and  glacial  deposit 
aquifers.  The  glacial  deposit  aquifers  are  generally 
more  productive,  with  yields  ranging  from  5 to  115  gpm  and 
averaging  about  30  gpm.  Wells  in  the  glacial  deposits  are 
generally  less  than  100'  deep.  The  yield  from  the  bedrock 
ranges  from  1.5  to  50  gpm,  with  an  average  value  of  about 
10  gpm. 

In  the  northwest  part  of  the  County,  most  wells  take  their 
water  from  the  Jacobsville  sandstone  bedrock  and  are  from 
100'  to  500'  deep.  These  wells  generally  penetrate  50  to 
250  feet  of  sandstone.  Wells  deeper  than  about  200  feet 
may  contain  as  much  as  500  mg/1  of  chloride.  The  wells 
drilled  in  glacial  deposits  are  shallower — perhaps  no 
more  than  about  200'  deep. 

On  the  Abbaye  Peninsula,  both  bedrock  and  glacial  deposit 
wells  are  100'  to  200'  deep,  and  may  produce  water  having 
a high  iron  content.  In  northeastern  Baraga  County,  a 
few  wells  obtain  good  quality  water  from  glacial  deposits 
although  bedrock  wells  may  produce  water  having  a high 
chloride  content.  In  the  central  portion  of  the  County, 
there  is  very  limited  ground  water  development.  Most 
household  wells  are  in  glacial  deposits  and  are  generally 
less  than  100'  deep.  There  are  also  some  springs  that 
yield  water  from  glacial  deposits.  The  wells  tapping  bed- 
rock in  this  area  are  generally  less  than  100'  deep  and 
have  only  limited  yields.  In  the  south-central  part  of 
the  County,  conditions  for  ground  water  development  appear 
to  be  unfavorable  and  very  limited  development  has  taken 
place . 
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In  the  Three  Lakes  resort  area,  most  wells  are  less  than 
100'  deep,  and  obtain  water  from  the  glacial  deposits. 

Iron  concentrations  of  over  5 mg/1  are  common  in  glacial 
deposit  wells,  although  bedrock  wells  tend  to  produce 
water  having  a lower  iron  content. 

There  is  a wide  variation  in  water  quality  throughout  the 
County.  Shallow  wells  tapping  the  glacial  materials  tend 
to  produce  water  having  a low  pH  (acidic  water) . Most  of 
the  glacial  deposit  wells  and  a few  of  the  bedrock  wells 
have  significant  amounts  of  iron  in  their  water,  although 
iron  content  varies  with  well  location. 

Iron  County 

The  eastern  two-thirds  of  Iron  County  lies  within  the  Study 
Area,  and  is  underlain  by  hard  and  dense  metamorphic  and 
igneous  Precambrian  bedrock  mantled  by  various  types  of 
glacial  deposits.  The  wells  tapping  bedrock  generally  have 
low  yields,  with  some  wells  yielding  only  about  1 gpm. 
Because  fractures  in  the  bedrock  tend  to  become  smaller  and 
less  numerous  with  depth,  few  wells  are  drilled  more  than 
100'  into  the  bedrock.  The  specific  capacity  of  most 
wells  drawing  water  from  the  bedrock  is  less  than  1 gpm/ft. 
of  drawdown.  Most  of  the  bedrock  wells  tend  to  have  low 
iron  content,  although  perhaps  one-third  of  the  wells  have 
iron  concentrations  in  excess  of  0.3  ppm.  The  Precambrian 
rocks  tend  to  yield  moderately  hard  to  hard  water,  and 
Doonan  and  Hendrickson  (1967)  state  in  their  report  that 
none  of  the  samples  tested  from  wells  in  the  Precambrian 
were  less  than  60  ppm  hardness. 

Springs  are  not  numerous  in  Iron  County,  and  are  found 
mainly  in  areas  of  moraines  or  till  plain  deposits.  These 
springs  typically  yield  only  about  1 gpm,  although  springs 
emerging  from  outwash  deposits  near  streams  have  been 
known  to  yield  as  much  as  30  gpm. 

Since  bedrock  within  Iron  County  consists  almost  entirely 
of  dense  Precambrian  rocks,  the  overlying  glacial  deposit 
which  covers  more  than  90%  of  the  area  is  the  most  impor- 
tant source  of  ground  water.  A variety  of  surficial  de- 
posits are  present  in  the  County. 

Moraines  are  ice-deposited  features  formed  along  the  edge 
of  retreating  glaciers  and  consist  primarily  of  unsorted 
sand,  gravel,  silt,  and  clay,  with  occasional  lenses  of 
sand  and  gravel.  Most  of  the  wells  tapping  the  morainal 
deposits  are  5"  to  6"  in  diameter  and  are  generally  less 
than  100'  deep.  They  normally  yield  enough  water  for 
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domestic  supplies,  although  specific  capacities  of  most 
wells  are  less  than  1 gpm/ft.  of  drawdown.  The  depth  to 
water  in  the  moraine  deposits  ranges  from  3'  near  streams 
or  lakes  to  as  much  as  133'  in  wells  located  on  hilltops. 
Water  from  the  moraines  is  generally  hard,  with  perhaps 
75%  of  the  wells  falling  in  the  moderately  hard  to  hard 
category.  The  water  also  tends  to  have  fairly  high  iron 
concentrations,  with  perhaps  only  about  one-third  of  the 
wells  having  less  than  the  recommended  limit  of  0.3  ppm. 

Till  plain  deposits  are  another  source  of  ground  water  and 
have  small  to  moderate  yields.  Localized  areas  can  some- 
times be  found  which  contain  lenses  and  pockets  of  sand 
and  gravel,  in  which  case  larger  yields  may  be  obtainable. 
Depth  to  water  in  wells  tapping  the  till  plain  deposits 
ranges  from  about  9'  in  low-lying  areas  to  about  100'  or 
more  on  the  hilltops.  Most  of  the  wells  tend  to  have  a 
specific  capacity  of  more  than  1 gpm/ft.  of  drawdown,  al- 
though specific  capacity  values  in  this  material  may  range 
from  less  than  0.1  to  more  than  30  gpm/ft.  The  till  plain 
wells  generally  produce  rather  hard  water,  with  more  than 
half  in  the  moderately  hard  to  hard  class  and  about  one- 
fourth  in  the  very  hard  class.  The  iron  content  tends  to 
be  low,  with  most  wells  producing  water  having  less  than 
0.3  ppm  iron  concentration. 

The  outwash  plains,  although  of  limited  areal  extent,  are 
the  most  favorable  areas  for  obtaining  large  supplies  of 
ground  water.  Large  diameter  wells  located  along  stream 
valleys  produce  enough  water  for  municipal  or  industrial 
supplies,  and  yields  of  several  hundred  gpm  are  possible  in 
some  areas.  Most  of  the  high  production  wells  in  the  County 
are  near  major  streams,  and  it  is  probable  that  many  of 
these  wells  are  obtaining  recharge  from  the  streams.  The 
specific  capacities  in  the  wells  tapping  the  outwash  de- 
posits range  from  0.1  to  28  gpm/ft.  of  drawdown,  and  depth 
to  water  in  areas  along  streams  is  generally  low,  the  water 
is  mostly  moderately  hard  to  hard,  and  some  of  the  water 
from  these  wells  is  very  hard. 

There  are  also  some  areas  of  swamp  deposits  in  Iron  County. 
In  places  along  stream  valleys  where  these  fine-grained 
deposits  are  underlain  by  coarse  sand  and  gravel,  large 
municipal  or  industrial  water  supplies  could  be  developed. 

In  general,  the  total  dissolved  solids  content  of  ground 
water  in  Iron  County  is  probably  less  than  about  500  ppm. 
Much  of  the  water  tends  to  be  moderately  hard  to  hard,  so 
that  softening  is  often  necessary  or  desirable.  About 
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half  the  wells  produce  water  having  excessive  (more  than  0.3 
ppm)  iron,  and  iron  removal  is  desirable.  Some  bacterial 
contamination  from  septic  tank  effluent  may  be  present  in 
some  shallow  aquifers  in  the  southern  part  of  the  County. 
However,  the  water  quality  is  generally  satisfactory  for 
most  uses,  and  the  iron  and  hardness  problems  can  usually  be 
solved  by  standard  treatment  methods. 

To  summarize,  the  main  source  of  ground  water  in  the  County 
is  the  glacial  deposits  overlying  the  dense  Precambrian 
bedrock.  The  most  favorable  areas  for  large-scale  ground 
water  development  are  outwash  deposits  located  along  major 
streams,  while  the  least  favorable  areas  are  those  in  which 
bedrock  crops  out  or  has  only  a thin  covering  of  glacial 
material.  The  most  favorable  areas  for  ground  water  devel- 
opment are  in  stream  valleys  or  other  low  areas,  although 
the  thickness  and  composition  of  the  glacial  deposits  pre- 
sent must  be  considered  in  addition  to  the  topographic 
situation. 

Houghton  County 

Only  a very  small  part  of  east-central  Houghton  County  lies 
within  the  Study  Area.  In  this  area,  wells  yielding  up  to 
about  50  gpm  may  be  developed  from  the  Jacobsville  sandstone 
at  depths  ranging  to  about  500'.  Water  from  depths  of 
greater  than  200’  may  be  high  in  chloride. 

Small  yields  may  be  expected  from  glacial  deposits  at  depths 
probably  less  than  100’.  The  largest  yields  from  surficial 
deposits  can  probably  be  expected  from  the  alluvial  deposits 
in  the  Sturgeon  River  valley.  This  Sturgeon  River,  which 
originates  in  Baraga  County  and  flows  generally  west  and 
then  north  before  terminating  in  Portage  Lake  below  Houghton 
City,  is  not  to  be  confused  with  the  Sturgeon  River  chat 
originates  near  the  Town  of  Sagola  in  Dickinson  County  and 
flows  generally  east  and  south  through  the  Sturgeon  River 
State  Forest  before  emptying  into  the  Menominee  River  below 
the  Town  of  Vulcan. 
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RELATIONSHIP  TO  OTHER  DATA 


Depth  to  Water 

Depth  to  water  within  the  Study  Area  could  prove  to  be  of 
considerable  importance  in  several  respects.  For  construc- 
tion operations  involving  large  excavations,  the  depth  to 
water  could  be  of  significance  in  the  dewatering  of  exca- 
vation. Areas  where  water  is  near  the  surface  could  prove 
to  be  more  difficult  to  dewater.  Dewatering  operations 
during  construction  excavation  could  conceivably  cause  a 
general  lowering  of  the  water  table  in  the  vicinity  of  any 
construction  areas  where  large  amounts  of  dewatering  proved 
to  be  necessary.  In  some  areas  where  mine  dewatering  has 
caused  long-term  lowering  of  the  water  table,  flooding 
of  basements  has  occurred  due  to  rising  water  tables  fol- 
lowing cessation  of  pumping.  A conceivable  effect  of  a 
general  lowering  of  the  water  table  during  construction 
would  be  a temporary  decrease  or  perhaps  even  cessation  in 
the  yields  of  water  wells  located  close  to  areas  where 
large-scale  dewatering  operations  were  taking  place. 
Large-scale  ground  water  extractions  carried  out  over  a 
long  period  of  time  could  conceivably  cause  some  compac- 
tion of  granular  glacial  deposits,  with  resulting  land 
subsidence. 

Quality  of  Water 

The  quality  of  ground  water  and  the  amounts  and  types  of 
dissolved  materials  in  the  water  could  have  several  effects. 
Various  factors  operate  to  affect  the  quality  of  the  ground 
water.  Lithology  is  one  important  factor,  and  in  the 
Study  Area,  the  rock  types  present  have  a definite  effect 
on  the  dissolved  materials  found  in  the  ground  water. 

Waters  of  the  Study  Area  tend  to  be  rich  in  calcium,  mag- 
nesium, and  bicarbonate  because  many  of  the  rocks  (particu- 
larly limestones)  are  rich  in  these  materials  and  as  water 
moves  through  the  rocks,  it  becomes  a calcium-magnesium- 
bicarbonate  type  water  having  a high  degree  of  hardness. 

The  fact  that  the  waters  of  this  region  are  very  hard  is 
significant.  If  the  water  is  to  be  used  for  water  supply 
purposes,  it  would  cause  the  formation  of  scale  in  piping, 
water  heaters,  or  other  equipment  through  which  the  water 
passes.  The  water  will  probably  require  some  treatment 
to  remove  the  hardness  before  it  will  be  suitable  for  use 
in  many  types  of  equipment. 
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In  connection  with  hardness  problems,  it  should  be  mentioned 
that  a high  concentration  of  total  dissolved  solids  and/or 
high  values  of  specific  conductance  in  the  water  may  mean  it 
will  have  corrosive  properties,  and  this  is  particularly 
true  if  chloride  is  present  in  appreciable  quantities.  A 
corrosive  water  could  conceivably  cause  problems  with  buried 
metallic  elements  if  they  are  not  adequately  protected. 

This  should  not  be  a problem  in  the  Study  Area,  since  elec- 
trical conductance  values  of  the  ground  water  are  not  exces- 
sive— generally  less  than  800  microhms,  while  TDS  values  are 
usually  below  500  ppm. 

In  addition  to  lithology,  another  factor  affecting  ground 
water  quality  is  the  rock-water  contact  time.  If  the  water 
moves  slowly  through  the  rocks  and  is  in  contact  with  the 
rocks  for  long  periods  of  time,  then  there  is  more  oppor- 
tunity for  the  water  to  dissolve  material  from  the  rocks 
through  which  it  is  passing.  Intensity  and  type  of  land  use 
can  affect  ground  water  quality,  and  excessive  amounts  of 
nitrate,  phosphate,  sulfate,  and  chloride  may  be  indicative 
of  pollution  problems.  In  the  Study  Area,  there  is  some 
indication  of  bacterial  contamination  of  shallow  aquifers, 
particularly  limestones,  due  to  surface  pollution  sources, 
but  this  problem  is  not  widespread  or  serious. 

If  disposal  of  significant  quantities  of  waste  waters 
through  the  use  of  septic  tanks  and  leach  fields  is  re- 
quired, degradation  in  ground  water  could  occur.  There  is 
some  evidence  of  water  quality  degradation  in  shallow  aqui- 
fers due  to  septic  tank  effluent  in  some  of  the  more  highly 
populated  parts  of  southern  Iron  County. 

Several  important  constituents  of  the  water  in  wells  were 
examined,  and  excess  quantities  are  shown  by  a coding  system 
on  the  data  map.  As  previously  mentioned,  high  total  dis- 
solved solids  content  or  specific  conductance  may  imply  that 
the  water  will  cause  corrosion  problems.  Also,  the  total 
dissolved  solids  content  is  a good  general  indication  of  the 
overall  suitability  of  the  water  for  a variety  of  uses;  and 
waters  having  a high  TDS  may  contain  dissolved  minerals 
causing  the  water  to  have  a disagreeable  taste  or  to  be 
unsuitable  in  some  other  respect.  In  the  Study  Area,  there 
are  very  few  wells  having  a TDS  concentration  in  excess  of 
1,000  mg/1,  and  many  of  the  wells  have  values  of  less  than 
500  mg/1,  so  that  high  TDS  values  are  generally  not  a problem. 

Calcium  and  magnesium  can  be  dissolved  from  practically  all 
soils  and  rocks,  but  particularly  limestone  and  dolomite, 
which  are  abundant  in  portions  of  the  area.  Calcium  and 
magnesium  are  the  cause  of  most  of  the  hardness  and  scale- 
forming properties  in  water,  and  it  may  prove  desirable  or 
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necessary  to  treat  water  which  is  excessively  hard  before  it 
will  be  suitable  for  many  uses  to  prevent  scale  formation  in 
piping  and  other  equipment.  Sodium  and  potassium  are  also 
dissolved  from  almost  all  rocks  and  soils,  and  large  amounts, 
in  combination  with  chloride  ion  will  cause  the  water  to 
have  a salty  taste. 

High  bicarbonate  levels  in  ground  water  can  be  caused  by  the 
action  of  dissolved  carbon  dioxide  in  water  which  is  passing 
through  carbonate-rich  rocks  such  as  limestones  or  dolo- 
mites. The  diluted  carbonic  acid  formed  by  the  reaction  of 
carbon  dioxide  and  water  dissolves  the  carbonate  rocks,  and 
a hard  water,  rich  in  calcium  and  magnesium  bicarbonates  is 
the  result.  The  hard  water  will  cause  undersirable  scale 
formation  in  piping  and  other  equipment  if  it  is  not  treated 
prior  to  use.  Sulfate  in  ground  water  can  be  dissolved  from 
rocks  and  soils  which  contain  gypsum,  iron  sulfides,  or 
other  sulfur  compounds.  If  calcium  or  magnesium  are  also 
present,  the  resulting  calcium  or  magnesium  sulfate  may  be 
one  of  the  sources  of  hardness  in  the  water.  If  sulfate  is 
present  in  large  amounts,  it  may  impart  a bitter  taste  to 
the  water. 

Because  there  are  iron-bearing  formations  in  parts  of  the 
Study  Area,  many  of  the  wells  produce  water  which  has  iron 
concentrations  in  excess  of  the  recommended  limit  of  0.3 
mg/1.  As  the  ground  water  percolates  through  these  iron-rich 
materials,  iron  is  dissolved  so  that  the  ground  water  often 
contains  significant  quantities  of  iron.  When  this  iron- 
rich  ground  water  is  pumped  to  the  surface  and  exposed  to 
the  air,  the  iron  oxidizes  and  produces  a reddish  brown 
sediment  which  causes  staining  problems  in  laundry,  uten- 
sils, sinks,  or  other  equipment  in  contact  with  the  water. 
Iron-rich  water  may  also  have  an  unpleasant  taste  and  will 
favor  the  growth  of  certain  bacteria  which  utilize  iron  as 
part  of  their  metabolism.  These  bacteria  can  form  growths 
large  enough  to  cause  clogging  of  pipes,  well  screens,  etc., 
so  it  is  desirable  to  remove  excessive  iron  to  avoid  these 
problems.  Although  many  of  the  wells  in  the  Study  Area 
produce  iron-rich  water,  standard  treatment  systems  are 
generally  effective  in  removing  iron. 

Chloride  is  dissolved  from  rocks  and  soils  but  is  also 
present  in  sewage,  and  large  amounts  of  chloride  ions  may 
be  indicative  of  pollution  problems.  Large  amounts  of 
chloride  will  also  increase  the  corrosiveness  of  water,  and 
may  give  the  water  a disagreeable  salty  taste,  especially 
if  soidum  is  also  present. 
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Nitrate  in  water  may  be  caused  by  decaying  organic  matter, 
sewage,  fertilizer,  and  nitrates  in  soil.  It  is  not  norm- 
ally an  important  natural  constituent  of  ground  water,  how- 
ever, and  high  nitrate  concentrations  should  be  viewed  as 
an  indicator  and  a warning  that  pollution  may  be  taking 
place,  and  that  there  is  a possibility  that  harmful  bacteria 
are  present.  Nitrate  also  encourages  the  growth  of  algae 
and  other  organisms  which  produce  undesirable  tastes  and 
odors. 

Aquifer  Properties  and  Yields 

One  aquifer  property  of  considerable  importance  is  trans- 
missibility,  which  is  an  indication  of  its  ability  to  trans- 
mit water. 

Although  no  values  of  transmissibility  were  available  for 
the  bedrock  aquifers  of  the  Study  Area,  it  is  probable  that 
values  in  the  Precambrian  rocks  are  low.  Some  of  the  Paleo- 
zoic rocks  bordering  the  Precambrian,  however,  probably  have 
fairly  high  transmissibility  values.  Some  of  the  glacial 
drift  materials  have  high  values  of  transmissibility,  and 
pumping  tests  conducted  in  the  Iron  Range  area  of  Marquette 
County  indicated  that  glacial  deposits  in  this  area  have 
transmissibility  values  ranging  from  3,000  to  as  much  as 
150,000  gallons  per  day  per  foot  (gpd/ft) . Transmissibility 
is  an  important  parameter  in  connection  with  such  consider- 
ations as  developing  a ground  water  supply  (high  value  of 
transmissibility  desirable)  or  dewatering  operations  during 
construction  (low  value  desirable) . 

Another  important  property  of  the  aquifer  is  its  porosity. 

The  porosity  is  an  indication  of  the  void  space  within  the 
aquifer  and  is  an  index  of  the  aquifer's  ability  to  store 
water.  Although  no  porosity  figures  are  given  for  the  vari- 
ous aquifer  units,  it  is  probable  that  the  Precambrian  rocks 
have  significantly  lower  porosity  values  than  some  of  the 
younger  Paleozoic  rocks  which  border  the  Precambrian.  The 
glacial  drift  materials  which  overlie  both  the  Precambrian 
and  Paleozoic  bedrock  in  most  of  the  Study  Area  generally 
have  a higner  porosity  than  the  relatively  dense  Precam- 
brian rocks.  High  porosity  values  and  consequent  large 
water  storage  potential  would  obviously  be  desirable  from 
the  viewpoint  of  developing  a water  supply,  and  undesirable 
when  considering  potential  dewatering  requirements. 

Another  property  which  is  important  is  the  specific  capac- 
ity. This  is  an  indication  of  the  ability  of  the  aquifer 
to  supply  water  to  a well,  and  large  values  would  be  de- 
sirable from  a water-supply  development  viewpoint  and  un- 
desirable from  a dewatering  viewpoint.  Specific  capacities 
in  the  Precambrian  rocks  are  low,  usually  less  than.  1 gpm/ft. 
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Well  yield  data  and  specific  capacity  data  are  available  on 
a fairly  large  number  of  wells  in  the  Study  Area.  These 
data  are  tabulated  in  Appendix  B.  As  can  be  seen  from  these 
data,  while  the  dense  Precambrian  rocks  generally  have  low 
yields  and  low  specific  capacities,  the  younger  rocks  such 
as  the  Paleozoic  limestones  and  sandstones  can  have  fairly 
high  yields  and  specific  capacities.  In  general,  the  high- 
est yields  and  specific  capacities  are  found  in  the  glacial 
drift  material,  where  yields  can  be  several  hundred  gpm  and 
specific  capacity  values  of  up  to  70  gpm/ft. 

The  well  yields  from  the  Precambrian  rocks  are  generally 
low,  often  less  than  10  gpm.  The  most  favorable  areas  for 
ground  water  development  in  the  areas  where  Precambrian 
rocks  are  at,  or  near,  the  surface  are  generally  the  valleys 
where  the  bedrock  may  be  more  weathered  and  greater  thick- 
nesses of  glacial  overburden  may  be  present.  The  Paleozoic 
sandstones  and  limestones  generally  have  small  to  moderate 
yields,  although  yields  from  these  rocks  can  be  200  to  300 
gpm  in  some  areas.  Some  of  the  glacial  deposits,  particu- 
larly outwash  sands  and  gravels  along  major  streams,  can 
have  high  yields — as  much  as  several  hundred  gpm. 
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VALIDITY 


General  Procedures 


A bibliography  of  water-oriented  data  sources  was  compiled 
at  the  Michigan  Technological  University  in  Houghton,  and 
was  later  expanded  at  the  U.  S.  Geological  Survey  Library 
in  Menlo  Park,  California,  and  the  Stanford  University 
Libraries.  As  publications  were  researched,  additional 
data  sources  were  found  which  were  then  added  to  the  list. 

A review  of  the  data  sources  was  made,  and  copies  of  valu- 
able information  were  obtained.  Visits  were  made  and  discus- 
sions were  held  with  various  individuals  from  universities, 
private  companies,  and  both  State  and  local  government  agen- 
cies in  Michigan.  A great  deal  of  valuable  information  was 
obtained  during  these  visits  and  discussions. 

Pertinent  information  was  abstracted  from  the  various  data 
sources  and  was  synthesized  into  the  drawings,  tables,  and 
text  dealing  with  the  subsurface  water  hydrology  of  the  Study 
Area. 

Data  Sources 


The  primary  source  of  data  for  ground  water  information  in 
the  Study  Area  was  a series  of  reports,  each  usually  deal- 
ing with  a single  county,  which  were  done  jointly  by  the 
USGS  and  the  Geological  Survey  Division  of  the  Michigan 
Department  of  Natural  Resources.  Reports  were  available 
for  all  eight  counties  of  interest,  although  in  the  case  of 
Marquette  County,  work  is  in  progress,  and  the  report  has 
not  yet  been  published.  In  Marquette  County,  the  unpub- 
lished information  was  supplemented  by  USGS  Water  Supply 
Paper  1842,  published  in  1967.  This  report  deals  with 
both  the  surface  water  and  ground  water  resources  of  the 
Marquette-Iron  Range  area  in  Marquette  County.  The  County 
ground  water  reports  are  all  fairly  recent,  the  earliest 
(Delta  County)  being  published  in  1960. 

These  reports  generally  discussed  items  such  as  the  bedrock 
and  surficial  geology  and  how  they  were  related  to  the 
quantity  and  quality  of  ground  water  available.  The  vari- 
ous bedrock  and  glacial  aquifers  were  described  and  discus- 
sed. Information  on  representative  wells  and  springs  was 
included,  and  in  most  cases,  tabular  data  dealt  with  items 
of  information  such  as  well  diameters,  depths  to  water, 
depth  of  well,  aquifer  tapped,  etc.  Water  quality  data 
were  also  generally  available,  and  some  information  on  well 
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yields  and  specific  capacities  was  usually  available  in 
these  reports.  In  general,  the  county  reports  gave  a 
good  summary  of  ground  water  conditions  in  the  area. 

Data  Reliability /Limitations 

The  county  ground  water  reports  utilized  as  the  major 
source  of  information  for  this  study  are  considered  to  be 
generally  up  to  date  and  reliable.  These  reports  were 
usually  based  upon  geologic  data  and  records  of  water  wells 
from  the  files  of  the  Michigan  Geological  Survey,  the 
U.  S.  Geological  Survey,  and  from  private  well  drilling 
companies.  This  information  was  supplemented  by  field  in- 
ventory of  selected  wells  and  reconnaissance  mapping  of 
surficial  formations  in  the  field.  All  of  the  data  were 
then  used  in  the  preparation  of  the  county  reports. 

Although  these  reports  do  not  give  data  on  all  wells  existing 
in  the  various  counties,  discussions  with  USGS  officials  in 
Escanaba,  Michigan,  revealed  that  the  reports  typically  in- 
clude tabular  data  on  approximately  one-half  of  the  well 
records  on  file  at  the  time  the  report  was  written.  The  data 
selected  for  inclusion  in  each  report  were  carefully  ex- 
amined to  give  a representative  and  accurate  picture  of 
ground  water  conditions  and  resources  in  the  county.  Because 
these  reports  did  not  include  all  data  on  file,  and  because 
additional  wells  have  been  drilled  since  the  reports  were 
published,  there  was  some  concern  about  whether  the  county 
reports  needed  to  be  supplemented  by  additional  information 
on  file  with  the  USGS.  This  question  was  brought  up  in 
discussions  with  the  Escanaba  office  of  the  USGS,  and  it  was 
decided  that  the  county  ground  water  reports  gave  an  accur- 
ate picture  suitable  for  the  present  study  and  that  the 
reports  need  not  be  supplemented. 

With  respect  to  locational  reliability  of  the  wells,  the 
well  location  and  identification  system  used  in  Michigan 
has  been  previously  discussed,  and  this  system  allows  the 
location  of  wells  to  within  a 40  acre  area,  and  measuring 
1/4  mile  by  1/4  mile  on  the  ground.  With  respect  to  chem- 
ical analyses,  the  laboratory  analyses  are  considered  to 
be  very  accurate.  In  some  instances,  analyses  have  been 
performed  in  the  field  using  a portable  analysis  kit,  and 
the  results  are  probably  accurate  to  within  +10%  to  +30%, 
depending  upon  the  concentration  and  type  of  constituent 
being  analyzed.  Although  five  important  cations  and  four 
important  anions  are  included  in  the  "excess  ion"  symbol 
shown  on  the  map,  it  should  be  realized  that  in  some  cases, 
concentrations  of  some  of  these  important  ions  have  not  been 
determined  in  the  water  analysis,  so  this  represents  a limita- 
tion on  some  of  the  water  quality  data  appearing  in  the  county 
ground  water  reports. 
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Records  of  veils  end  teat  holes  In  Alger  County 


Aquifer:  €j,  Jacobarille  Sandstone;  €a,  Munlalng  Sandstone;  OCu,  rocka  of  Ordovician  and  Caabrian  age,  undifferentiated;  Obr, 
Blaex  River  Llaeatone;  Ot,  Trenton  Limestone;  Qgd,  glacial  drift,  undifferentiated;  Qa,  glacial  aand;  Qg,  glacial  gravel; 
Qag,  glacial  aand  and  gravel. 

Oae:  D,  domestic;  1,  Industrial;  H,  not  used;  0,  obaervatlon  veil;  ?,  public  supply;  T,  teat  veil* 

Depth  to  Water:  In  feet  belov  land  aurface;  M,  «*  Mured;  R,  reported. 

Altitude:  In  feet  above  Man  aea  level,  estimated  froa  U.  3.  Oeologlcal  Survey  topographic  aapa. 
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XMorda  of  walla  oad  toot  hoi.,  to  n«lu  County 


Uoor  D,  doweetlc;  S,  vtock;  P,  public  oupply;  I,  tndu.trtal;  Te,  ell  wet: 
Tl,  Iron  ore  toot;  B,  foundation  boring;  T»,  voter  toot. 

Water  level:  la  foot  belev  or  above  (♦)  lani-iurfaec  dat.a;  M,  aeaurvd; 

*,  reported. 

Altitude;  In  feet  above  aean  tea  level  (eotlaated  free  advance  print*  of 
U.  S.  Geological  Survey  topographic  aapa). 


u 

2 

% 

a 

H 

r-i 

9 

* 

.y.  Location  j 

in  section^ 

~ J 

Owner 

Driller 

Year  drilled 

u 

a 

*» 

A 

V 

a 

c 

u 

V 

i 

a 

a 

Aquifer 

• 

0 

» 

.-4 

O 

► 

V 

u 

V 
4) 

0 

* 

X 

t* 

0 

Pi 



9 

ad 

3 

A 

• 

tl 

•S 

** 

* 

M 

U 

a 

0 

os 

h)H  25V 

4-1 

SE  HE 

R.  Han ato 

- 

12 

48 

Odd 

D6 

7 

M 

10-24-58 

1003 

Abandoned, 

5-1 

SE  SE 

Mr a.  Leach 

- 

16 

60 

<fci 

D 

9 

M 

10-24-58 

1020 

5-2 

SV  J>V 

Lathrop  School 

- 

150 

6 

Otb 

P 

21 

M 

10-24-53 

Do, 

6-1 

NX  SE 

(1.  A.  Stegath 

- 

85 

6 

Otb 

0 

• 

• 

ifkO 

6-2 

NV  NE 

C and  IN  RR. 

- 

9 

• 

• 

B 

• 

1051 

Bedrock  at  9 ft. 

6-J 

NX  SE 

Barthyl  Hanaan 

Toa  Rice  aad  Son 

1942 

98 

6 

Otb 

p 

16 

B 

10-24-53 

1040 

6-4 

NV  NV 

David  Ullliaaaon 

D.  Vllllanaoa 

- 

11 

60 

Q«d 

0 

r 

B 

10-27-58 

lf55 

Bedrock  et  10  ft. 

Otb 

8-1 

sg  sv 

C and  IN  By. 

* 

- 

n 

- 

- 

B 

IfXfi 

Bedrock  at  11  ft. 

8-2 

SV  BV 

do. 

- 

- 

10 

• 

• 

B 

1T?4 

Bedrock  at  10  ft. 

21-1 

SV  NE 

John  Nleal 

Toa  Bice  aad  Son 

1944 

84 

5 

Otb 

06 

990 

21-2 

IN  BV 

J.  C.  Bartlett 

Pred  Rlee 

1956 

Vo 

• 

Otb 

D 

980 

21-5 

IN  BV 

do. 

• 

- 

10 

1) 

Qgd 

0 

980 

24-1 

NV  N>: 

Tolvo  Laapt 

- 

1928 

22 

56 

Qgd 

D 

9I0 

Bedrock  at  50  ft. 

28-1 

NV  NX 

C and  IN  By. 

- 

- 

7 

- 

- 

B 

978 

Bedrock  at  7 ft* 

28-2 

NV  SV 

Victor  Kail to 

Too  Bice  and  Son 

1945 

50 

5 

Otb 

D8 

9?0 

Bedrock  at  10  ft. 

28-5 

SE  SE 

John  Toyra 

do* 

1944 

41 

5 

Otb 

D6 

975 

Bedrock  at  11  ft. 

28-4 

SV  SK 

Charlee  Valeen 

do. 

1945 

102 

5 

Otb 

D6 

QflO 

Bedrock  at  12  ft. 

52-1 

NV  SV 

Sulo  Auer 

do. 

1948 

122 

5 

Otb 

DS 

980 

Bedrock  at  20  ft. 

32-2 

NV  NV 

Andrew  Topala 

do. 

1945 

84 

5 

Otb 

D6 

990 

Bedrock  at  9 ft* 

54-1 

SV  NE 

Y.  N.  Mnttila 

do. 

1940 

365 

4 

Oat 

06 

Vo 

B 

1940 

960 

45H  22V 

6-1 

sv  sv 

Erich  Oaterburc 

- 

- 

T 

60 

Ggl 

DS 

5.4 

K 

10-24-58 

950 

Abandoned, 

42*  2)v 

4-1 

SV  NE 

Edward  Kaalnen 

1 Toa  Nice  and  Son 

1946 

1 * 

I - 

Otb 

ID 

- 

1 

940 

5-1 

NV  NV 

Aako  Haaalatnan 

I 

1 9 

1 56 

ld<d 

Id 

5.5 

M 

1 10-29-58 

970 

41 
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DICKINSON  COUNTY 
WELL  RECORDS 
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Wall  Record* 


Explanation 

Wall*  are  Identified  according  to  thalr  geographical  township  location,  for  example,  "44N  30W  23-1  SE  NtH  rafara 
to  wall  #1  tttuatad  in  the  southeast  quarter  of  tha  northeast  quarter  of  eectlon  23,  of  Township  44  North,  Range  30  Wait. 
Altitude*  are  estimated  f ran  topographic  nap*. 


Pc Precmbrlan 

Pa Pa  leoto  Ic 

Cd GUclal  Drift 


D Done  at  1c 

S Stock 

P Public  supply 


I Industrial 

0 Observation 


WeU 

Location 

u 

•o 

u 

• 

u 

> 

• 

H 

* 

O M 

*>  O 

Number 

in 

Owner 

• 

r* 

• 

• 

w 

s 

£ 

• 

u 

b 

3 

0 
JS  4 

Renarka 

section 

H 

•r 

a u 
n 

a 

*> 

a. 

1 

• 

e 

** 

3 

♦3 

T) 
0.  • 

k 

i 

a 

o 

5 

< 

p 

S 

Q 

< 

s* 

44N  30U 


23-1 

SE 

NE 

23-2 

sv 

NE 

23-3 

NE 

h£ 

21-1 

SE 

NE 

33*1 

HE 

NE 

44N  28U 

10*1 

SE 

SW 

27-1 

SE 

SW 

44H  27W 

17-1 

NV 

SW 

AULJffl 

9-1 

sw 

NW 

9-2 

NW 

SC 

IM 

NE 

SW 

29-1 

NE 

NE 

29-2 

su 

SE 

29-3 

SE 

SE 

30-1 

sw 

SE 

34-1 

NW 

SW 

36-1 

NE 

NW 

23-1 

NW 

SE 

23-2 

NE 

SW 

23-3 

NW 

SW 

23-4 

SE 

su 

23-5 

sw 

SE 

27-1 

St 

NW 

4JN  27W 

23*1 

SC 

SE 

42N  10W 


2-1 

SE 

SE 

4-1 

HE 

SW 

7-1 

SE 

SW 

ll-l 

SV 

NW 

18-1 

NW 

SW 

18-2 

SE 

NW 

18*3 

NE 

NV 

24-1 

W 

NE 

26-1 

SE 

NE 

28-1 

SE 

SE 

32-1 

NE 

SI 

33-1 

NE 

SE 

33-2 

NE 

SE 

4?N  ?9v 

22-1 

NE 

SE 

22-2 

NE 

SE 

22-3 

hi 

SE 

26-1 

SE 

SE 

30-1 

NW 

SS 

31-1 

NE 

SE 

32-1 

SE 

NE 

32-2 

NV 

SU 

33-1 

NW 

SE 

34-1 

SW 

NE 

34-2 

SE 

$e 

42N  2fW 

3-1 

SE 

hV 

3-2 

NT 

*•£ 

3-3 

NE 

NW 

3-4 

hV 

NE 

3-3 

ht 

SE 

20-1 

hi 

SW 

29-1 

NV 

ht 

33-1 

SE 

h? 

Joe  Dault 
Joe  Dault 
r..  J.  DeCaynor 
Dick.  Co.  4*H  Club 


Hart  Buck  land 


Casper  Uldriks 
Cesser  Alnone 


J.  HcCreger 


0.  Peterson 
lewrence  Caray 
fred  Janus 
f . Van  Cllder 
/ft os  Dlihav 
Sagola  Township 
E.  Johnson 
fdgar  Erickson 


Paul  Harluccl 
John  Cccalnsky 
Cllbert  J,  Johnson 
Homan  Kart  teas 


San  Eutinl 


Joseph  Turlnl 


Eon  Roller 
Donald  Johnson 
Don  Dsrio 
Noman  Matnvllle 
John  R.  Ui Ulaus 
Prank  Mortal l 
leo  Kart 
Paul  Rtchards 
Herbert  Local'll  i 
El»<r  Schowalder 
Clayton  Rush 
John  Horvath 
Hsrry  Horvath 


Ajgust  Zanbonl 
Watson 

Joe  Ltjennessc 
Cirlton  Cook 
K.  A.  Hanna  Co. 

M.  A.  Hanna  Co. 

Roy  leonard 
M.  A.  Hamit  Co. 

E*  tor  He  1 unde k 
Fabian  Sirinbreckcr 
Ronald  Pet^strcu 


Konneth  Sheldon 
Edward  lanti 
Oliver  JcdvKk 


Roy  lent* 

Rudy  Gustafson 
Clark  Luvas 
Edwin  Ctaan 


Anderson 

1962 

6 

87 

Pc 

D 

64 

1962 

1430 

... 

Klelftan 

1937 

6 

69 

Pc 

P 

22 

3-15-37 

1420 

60 

Kleluan 

1938 

6 

79 

Pc 

D 

13 

6-  2-58 

1420 

61 

Anderson 

1951 

6 

113 

Pc 

P 

no 

1-13-31 

1420 

170 

Veil  abandoned  because  of 
excessive  silt.  Cased  to 
170  feet. 

Klcinan 

1962 

3 

71 

Cd 

D 

32 

7-16-62 

1400 

... 

Cased  to  68  feet. 

Klelftan 

1962 

3 

39 

Cd 

D 

36.27 

7-30-64 

1280 

... 

Owner 

1934 

60 

13 

Cd 

D 

11.16 

9-  9-64 

1260 

... 

Klelnan 

1956 

6 

43 

Cd 

D 

22 

6-  9-36 

1240 

... 

Anderson 

.... 

5 

21 

Cd 

D 

18 

.... 

1420 

... 

Tuoftlnen 

1960 

6 

107 

Pc 

D 

34 

I960 

1360 

102 

Cased  to  102  feet. 

Klelftan 

1963 

6 

68 

Pc 

D 

41 

6-13-63 

1360 

18 

Cased  to  20  feet. 

Anderson 

1950 

5 

73 

-• 

D 

38 

1930 

1410 

... 

Cased  to  66  feet. 

Class 

1934 

6 

69 

Pc 

D 

38 

9-24-63 

1480 

40 

1923 

6 

113 

Cd 

P 

.... 

1440 

... 

Supplies  30  f sallies 

Chloccht 

.... 

5 

196 

Pc 

D 

40 

.... 

1330 

40 

Cased  to  40  feet. 

Klelftun 

1960 

3 

93 

Cd 

0 

20 

7-27-60 

1360 

... 

1963 


(i) 

n 

12 

Cd 

0 

J.M 

8-13-64 

1180 

... 

Chlocchl 

.... 

5 

42 

Pe 

D 

15 

1190 

22 

Cased  to  22  feet 

Klelren 

1959 

5 

60 

P* 

D 

n.  i* 

3-18-64 

1190 

40 

Owner 

1963 

n 

28 

Cd 

D 

4 

ll- 11-63 

1140 

... 

Kleloan 

1961 

3 

49 

Pa 

D 

44.47 

8-24-64 

1220 

41 

Cased  to  45  feet 

.... 

n 

14 

Cd 

D 

8.74 

7-30-64 

1200 

... 

Well  abandoned. 

Chloccht 

.... 

3 

62 

Pa 

D 

30 

.... 

1165 

... 

Cased  to  22  feet, 

Kleleum 

1963 

3 

47 

Pc 

D 

8 

1963 

1160 

42 

Cased  to  42  feet, 

Klelftan 

1964 

4 

30 

Pc 

D 

11 

2-  4-64 

1)20 

13 

Cased  to  16  feet, 

Klelaun 

1961 

5 

42 

Pc 

D 

35 

4-27-61 

1420 

20 

Cased  to  25  feet, 

Kleloen 

.... 

4 

59 

Pc 

D 

49 

196) 

1410 

45 

Klelftan 

1963 

6 

70 

Cd 

D 

28 

6-14-6) 

1340 

... 

Klelftan 

1961 

6 

32 

Cd 

D 

.... 

1400 

... 

Chlocchl 

.... 

5 

159 

Pc 

D 

.... 

1410 

140 

Kleloan 

1964 

4 

92 

Cd 

D 

67 

3-12-64 

1390 

... 

Klelran 

1959 

5 

39 

Pc 

0 

9.31 

10-16-64 

1)20 

36 

Klelsun 

1958 

6 

36 

Pc 

D 

23 

9-24-38 

1260 

20 

Chlocchl 

.... 

5 

203 

Pa 

D.S 

40 

.... 

1260 

... 

Klelftan 

1957 

6 

1)3 

Cd 

D 

70 

7-25-37 

1260 

... 

Chlocchl 

.... 

5 

103 

Pc 

P 

.... 

12t>0 

... 

Cased  to  40  feet, 

Chlocchl 

.... 

5 

72 

Pc 

D 

20 

10-15-64 

1260 

... 

Cased  to  30  feet, 

Owner 

.... 

24 

24 

Cd 

D 

21 

10-14-64 

1120 

... 

Dug  veil. 

.... 

4 

39 

— 

D 

flows 

10-14-64 

11)0 

... 

Klelnan 

.... 

4 

28 

Cd 

D 

5 

10-15-63 

1130 

... 

Klelftan 

1961 

6 

37 

Pc 

0 

6 

5-29-61 

1720 

45 

Uyne  NW 

1937 

12 

83 

Cd 

0 

20.03 

11-18-64 

1260 

... 

Layne  NW 

1951 

12 

128 

Pe 

DT 

54 

4-  2-51 

1360 

15 

L’»ed  as  done  Stic  supply 
In  iron  ote  plant. 

Klelftan 

1958 

6 

38 

P* 

D 

23.67 

3-19-64 

1260 

18 

Layne  NV 

1958 

10 

161 

Pc 

0 

16.01 

11-18-64 

070 

10 

T.  Rice 

194) 

4 

85 

— 

D 

.... 

1740 

... 

Had  unpleasant  taste  196), 

Klelftan 

1938 

6 

82 

Pc 

D 

39 

8-12-38 

1240 

18 

Klelftan 

1960 

6 

101 

Pc 

D 

61 

4-1). 60 

1160 

52 

Kleloan 

1956 

6 

33 

Pa 

D 

38 

9-22-56 

1160 

15 

Chlocchl 

.... 

5 

96 

Pa 

0 

42 

.... 

1200 

Cased  to  12  feet. 

Chlocchl 

.... 

5 

205 

Pc 

D 

52 

.... 

1160 

Cased  to  175  («tt. 

Owner 

1964 

IV 

72 

Cd 

D 

7*06 

9-11-64 

1160 

Chlocchl 

1964 

6 

60 

Pa 

D 

30 

10-23-64 

1160 

Owner 

1964 

5 

67 

Cd 

D 

30 

9-11-64 

1140 

Puftps  fine  silty  sand 

Chlocchl 

1964 

3 

94 

Pc 

D 

35 

9* 11-64 

1160 

Klelftan 

1938 

6 

50 

Cd 

D 

l) 

4-17-58 

11. >0 

•Well  Accord*. ••Continued 


Well  Location 
Niaber  In  Owner 

section 

* * 


32 


*> 

** 

i 

o 


5 

m 

a 


£ t. 

*J  -0 

aw 


Her, ark* 


42N  27W 

20-1 

NE 

*/ 

Joe  Trepan l«r 

26-1 

sv 

NW 

J.  B.  Erickson 

29-1 

w 

SC 

Sanford  01* on 

32-1 

St 

NV 

Ue.  Dive 

32-2 

sv 

SV 

S.  J.  Peterson 

33-1 

KI 

NW 

E.  V,  LaFrenlare 

41K  30V 

3-1 

NI 

SV 

Duane  Pollack 

4-1 

n 

sv 

I.  J.  Verretta 

16-1 

NV 

Nt 

Harman  Bremer 

17-1 

NE 

Nl 

Ellen  SJoqulst 

23*1 

NE 

SV 

Dick.  Co.  Rd.  Coea. 

25-2 

SC 

NE 

Oscar  Martinson 

25-3 

SE 

NE 

Oscar  Martinson 

23-4 

NU 

SE 

William  Carolla 

25*5 

SC 

NW 

Mel  Martin 

27-1 

NV 

SE 

John  Colombo 

27-2 

SC 

SV 

Darwin  Wilson 

21*1 

SC 

SE 

Marrlman  Coon.  Bldg. 

30-1 

NE 

NV 

Maitland  Dow 

32-1 

SC 

NE 

Norm  UParvt 

34-1 

SE 

SV 

Elerde  Faius 

41N  26V 

1*1 

SE 

SE 

Carl  Johnson 

8-1 

SE 

sv 

John  L.  Peterson 

12*1 

SE 

NE 

Harry  Peterson 

34-1 

NV 

Stf 

Marlin  6 Crlffee 

41V  27V 

2-1 

Nt 

NV 

A.  Franck# 

6*1 

SE 

SE 

Allen  Johnson 

7-1 

NE 

NE 

Pat  Mtlllgan,  Jr. 

7-2 

SV 

NV 

Pat  Milligan 

7-3 

NV 

SE 

Foster  City  Ceaatery 

7*4 

SV 

SV 

Reuben  Skogman 

9-1 

SC 

NW 

Dale  Slglar 

40N  31V 

23*1 

SE 

SE 

Pine  Mt.  Corp, 

23-2 

$c 

SC 

Pine  Mt.  Corp. 

23-3 

SE 

sc 

Pine  Mt.  Corp. 

40M  30 V 

3-1 

SV 

NV 

John  DeCrave 

6*1 

SE 

SV 

Joseph  Clachlno 

6-2 

SE 

sc 

Joseph  Langford 

8*1 

SV 

NV 

Wes  Fontenhlo 

14-1 

SE 

$U 

Dave  llrldke 

14-2 

sv 

SE 

vs.  Haigh 

17-1 

SE 

NE 

larnnuM  Baptist  Church 

18-1 

SE 

SV 

Jerry  Mlksa 

18-2 

SE 

SV 

H.  B.  Miller 

18*3 

sc 

SV 

M.  Toutignanl 

18*4 

Ne 

sv 

F.  Hermance 

18*3 

N£ 

sv 

Otto  Xelberg 

18-6 

NV 

NV 

Charles  Llndberg 

18*7 

NE 

NV 

Erwin  Swolintkl 

19-1 

NE 

NV 

Reuben  llama  rl 

19-2 

NV 

NX 

Bacco  Const.  Co. 

19*3 

SE 

NE 

Esau  Cohodes 

20*1 

SE 

NE 

City  of  Iron  Mountain 

21-1 

SE 

SV 

Dickinson  County 

23-1 

NE 

NE 

John  Pengrail 

23*2 

NE 

SE 

Eugene  Bronr 

24-1 

NE 

SV 

John  Fc-ntecchlo 

27-1 

NE 

SV 

Allan  Carlson 

27-2 

SV 

NU 

F.  Fesavento 

27-3 

SV 

SV 

Richard  Valdbltlg 

28-1 

SV 

NV 

Jane  TheVan 

31-1 

SV 

NV 

Zscks  Fruit  Co, 

40W.29V 

6-1 

SV 

NV 

Mich.  Dept.  Com, 

6*2 

NU 

SV 

Mich.  Dept.  Com, 

28*1 

NE 

NV 

George  Branbuk 

28 -2 

SV 

NE 

Howard  Ham  ill 

29-1 

Sv 

SV 

Stanlsh  8a  l 

31*1 

SV 

$E 

Joe  Baciak 

60  N ?*V 

4-1 

NE 

SE 

C.  M.  Huck 

4-2 

NU 

SV 

Anton  Cteckovlu 

10- 1 

NE 

sv 

Clyde  Randall 

12-1 

NV 

NU 

Uo . Astelln 

Chlocchl 

— — 

5 

60 

Fa 

D 

21.92 

9-14-64 

1200 

Cased  to  25  feet. 

Kleiman 

1956 

6 

68 

Cd 

D 

4 

10-  2-56 

1100 

Chlocchl 

-*»» 

5 

72 

Pa 

0 

44 

.... 

1060 

Chtocchl 

— • 

5 

76 

Pa 

0 

50 

.... 

1130 

Cased  to  32  feet. 

Chlocchl 

.... 

5 

131 

Pc 

D 

40 

.... 

1120 

Cased  to  40  feet. 

36 

12 

Cd 

0 

11.19 

3-17-64 

1060 

VMP  ob*.  well  #10. 

Kleiman 

1960 

6 

78 

Cd 

D 

13 

8-24-60 

1260 

78 

Gravel  70  to  77  feat. 

Kleiman 

1958 

6 

80 

Pc 

D 

39 

3-  4-58 

1300 

73 

Rock  bluff  100*  South. 

Kleiman 

1958 

6 

40 

Cd 

D 

4 

6-19-58 

1200 

... 

Rock  bluff  100*  Vest. 

Kleiman 

1931 

6 

30 

Cd 

0 

24 

7-31-38 

1260 

... 

VMP  Co. 

1948 

n 

20 

Cd 

0 

dry 

11-19-64 

1220 

... 

Contains  water  In  spring. 

Owner 

.... 

48 

12 

Cd 

0 

11.42 

12-  2-63 

1200 

... 

VMP  Co.  obs.  well. 

Anderson 

1949 

6 

54 

— 

D 

33 

9-49 

1200 

... 

.... 

6 

60 

-. 

D 

.... 

1240 

... 

Xleioan 

1955 

6 

120 

Pc 

D 

14 

7-  7-55 

1260 

63 

Kleiman 

1951 

6 

104 

Cd 

D 

.... 

1200 

... 

Pulled  casing  back  to  51  ft 

Chlocchl 

.... 

5 

49 

Cd 

>D 

30 

.... 

1190 

... 

Anderson 

1957 

6 

70 

— 

P 

37 

1957 

1170 

... 

Screen  finish. 

Anderson 

.... 

6 

63 

— 

D 

15 

.... 

1160 

... 

Kleiman 

1964 

7 

150 

Pc 

D 

It 

5-20-64 

1240 

50 

Cased  to  34  fast. 

Anderson 

.... 

6 

121 

"• 

D 

85 

.... 

1270 

... 

Screen  finish. 

Chlocchl 

.... 

6 

240 

Pc 

D 

72 

.... 

1160 

... 

Cased  to  72  feet. 

Chlocchl 

1933 

4 

42 

Pa 

D 

16 

1953 

1150 

1 

C.  Rica 

1930 

197 

Pat 

D 

50 

3-  3-61 

1040 

... 

Owners 

1961 

lk 

13 

Cd 

D 

8.72 

11-13-64 

990 

5 

Pipe  (n  fracture  in  bedrock 

Anderson 

.... 

6 

40 

Cd? 

D 

34 

1160 

... 

Chlocchl 

.... 

5 

105 

— 

D 

8 

.... 

1170 

... 

Cased  to  88  feet. 

Chlocchl 

1959 

5 

109 

Pc 

D 

67 

1939 

1180 

... 

Cased  to  67  feet. 

Chlocchl 

1963 

5 

72 

Pc 

D 

22 

1963 

1060 

... 

Cased  to  22  feet.  Open 
finish. 

T.  Rice 

1948 

6 

35 

.. 

P 

.... 

1060 

... 

Chlocchl 

.... 

5 

96 

Pa 

D 

64 

.... 

1150 

... 

On  top  of  bluff.  Cased  to 
10  feet. 

Chlocchl 

.... 

6 

90 

Pa 

D 

10 

«... 

1040 

... 

Veter  contains  2.0  ppw  Iron 

Roaeltl 

1961 

6 

116 

Pa 

1 

50.72 

9-  3-61 

1163 

32 

Rooettl 

1961 

6 

150 

Pa 

I 

.... 

1165 

32 

Romctti 

1961 

6 

>25 

Pa 

I 

.... 

1170 

32* 

Cased  to  34  feet. 

Anderson 

1957 

5 

86 

Cd? 

D 

67 

Rue*  it  1 

1963 

6 

31 

Cd 

D 

10 

Kleiman 

*958 

6 

62 

Cd 

D 

Kleiman 

1963 

4 

36 

Cd 

D 

16 

Anderson 

1962 

6 

110 

pc  : 

D 

78 

Anderson 

1964 

6 

no 

•- 

D 

72 

Kleiman 

1962 

3 

19 

Cd 

P 

6 

Kleiman 

1959 

6 

78 

Cd 

D 

17 

Kleiman 

1959 

6 

79 

Cd 

D 

39 

Kleiman 

1936 

6 

64 

Cd 

0 

29 

Kleiman 

1958 

6 

71 

Cd 

P 

34 

Kleiman 

1960 

6 

83 

Cd 

P 

27 

Kleiman 

1953 

6 

20 

Cd 

D 

4 

Xleioan 

I960 

6 

41 

Cd 

D 

4 

Kleiman 

1959 

6 

61 

Cd 

D 

35 

Kleiman 

1938 

6 

46 

Cd 

D 

21 

Kleiman 

1958 

6 

52 

Cd 

D 

12 

.... 

2 

... 

.. 

P 

Plows 

Kleiman 

1937 

6 

30 

Cd 

D 

4 

Kleiman 

1963 

4V 

60 

Pc 

D 

14 

Kleiman 

1962 

6 

107 

Pa 

D 

5 

Kleiman 

1963 

6 

46 

Cd 

D 

26 

Kleiman 

1959 

6 

75 

Cd 

D 

26 

Kleiman 

1959 

6 

65 

Cd 

D 

36 

Kleiman 

1955 

6 

64 

Cd 

D 

26 

Kleiman 

1962 

6 

49 

Cd 

D 

5 

Kleiman 

195B 

6 

70 

Cd 

I 

14 

Kleiman 

1964 

4 

30 

Cd 

- 

17.97 

Kleiman 

1964 

4 

37 

Cd 

- 

12.22 

Kleiman 

1962 

3 

30* 

Cd 

D 

19 

Kleiman 

1961 

3 

21 

Pc 

. 

dry 

Anderson 

1961 

6 

32 

Pc  t 

S 

2 

Anderson 

1963 

6 

200 

Pa 

0 

40 

Anderson 

.... 

3 

32 

Cd? 

D 

36 

Anderson 

.... 

6 

80 

Pc  ? 

0 

33 

Chlocchl 

.... 

5 

96 

Pc 

D 

32 

Kleisun 

I960 

3 

13? 

Cd 

D 

19 

1937 

1200 

1963 

1200 

Screen  finish. 

.... 

1180 

7-63 

1120 

9-62 

1100 

no 

1964 

1100 

Cased  to  90  feat. 

6-16-62 

1180 

6-13-39 

1140 

10-21-39 

1140 

.... 

1140 

10-  3-58 

1160 

5-19-60 

1180 

8-21-55 

1160 

11-28-60 

1180 

9-26-59 

1140 

7-  1-58 

1160 

9-24-58 

1140 

9-17-64 

1160 

Flows  20  ft.  above  lake 

11-13-57 

11-63 

1160 

1100 

Cased  to  29  feet . 

4-62 

1180 

100 

Cased  to  102  feet. 

10-  1-6) 

1140 

4-20-39 

1150 

Occasionally  shows  slight 

4-16-39 

1180 

red  color. 

10-20-13 

1160 

4-26-62 

1160 

Water  silly  If  pumped  at 

.... 

1140 

... 

more  than  30  gpm. 

9-  8-64 

1120 

27 

Insufficient  water  to 

9-11-64 

1120 

37 

develop  well.  Casing  pulled 
Screen  plugged  with  silt. 

9-11-62 

1160 

... 

Casing  pulled. 

10-30-61 

1140 

21 

1961 

110  O 

... 

Cased  to  18  feet. 

1963 

1100 

68 

Cased  to  68  feel. 

.... 

1000 

... 

.... 

490 

... 

Cased  to  38  feet. 

.... 

V*<0 

... 

Cased  to  15  feel. 

10-21-60 

V80 

60 

Cased  to  60  (eel.  Casing 

dynamited  at  4l  ft,  to 

provide  additional  supply 
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Well  Record*. ••Continued 


Well  Location 
Xvmbtr  In  Owner 

section 

* i 


s 

m 

O 


Rsmarks 


40S  26W 
(Cont'd) 


26-1 

HZ  SE 

1.  Coustneau 

Klelaan 

1943 

3 

70 

Cd 

0 

19 

5-10-63 

900 

... 

35-1 

SV  Mt 

Bernard  Rosiato 

Klelaan 

1961 

3 

57 

Gd 

0 

46 

7-  3-61 

1000 

... 

39*  3m 
12-1 

HE  SB 

Wla.  Mich,  Power  Co. 

Anderson 

.... 

6 

345 

.. 

. 

8 

.... 

1100 

... 

Open  finish 

12-2 

KK  SE 

WU.  Mich.  Power  Co. 

Anderaon 

• 

72 

• 

45 

— 

uoo 

... 

Screen  finish 

39*  30w 

1-1 

SW  NW 

Glenn  Anderson 

Anderson 

.... 

4 

100 

Pc 

D 

16 

.... 

1060 

30 

1-2 

SU  SW 

Alfred  Oelke 

Chtocchl 

.... 

5 

327 

Pc 

- 

75 

.... 

1060 

... 

Cesed  to  73  feet. 

2-1 

NW  Stf 

SE  HE 

Lout*  Chtocchl 
Ireltung  Township 

Chtocchl 

1963 

6 

228 

Pc 

0 

40 

1963 

1040 

37 

Cased  to  37  feet. 
Gravel  pack  finish. 

3-2 

SE  NE 

Ireltung  Township 

Layne  f*J 

1953 

1 

140 

Cd 

P 

60 

4-53 

1040 

... 

Screen  finish. 

4-1 

NW  HE 

Cuy  Gustaffson 

Anderson 

I960 

6 

35 

Pc 

r 

21 

4-61 

1050 

... 

8-1 

KW 

Wis.  Mich.  Power  Co. 

Anderson 

1959 

6 

92 

Pa 

D 

55 

.... 

1000 

... 

Screen  finish. 

13-1 

Center 

KieberlyCUrk  Corp. 

Klelaan 

1956 

6 

140 

Gd 

0 

132.75 

10-28-64 

1051 

... 

13-2 

NW  SW 

Kimberly-Clark  Corp. 

Klelaan 

1957 

6 

111 

Cd 

0 

111. 52 

10-28-64 

1041 

... 

13-3 

SU  NW 

Kiaberly-Clark  Corp. 

Klelaan 

1956 

6 

50 

Gd 

0 

**7 

3-  7-56 

1052 

50 

13-4 

HE  NW 

Wallace  Jonca 

Chtocchl 

.... 

5 

U4 

Cd 

0 

92 

.... 

1040 

... 

14-1 

Center 

Kimberly-Clark  Corp. 

Klelaan 

1956 

6 

95 

Gd 

0 

78.41 

10-28-64 

1025 

95 

Crevel  packed  screen  finish. 

14*2 

Center 

Kimberly-Clark  Corp. 

Klelaan 

1957 

6 

30 

Gd 

0 

12.61 

10-28-64 

960 

... 

Water  level  fluctuetes  with 

river. 


39N  29tf 


2-1 

SU 

HE 

Wa.  La Vo la 

Anderson 

1946 

5 

72 

Gd 

D 

36 

9-64 

980 

5-1 

SE 

Aac-lco  Tlntl 

Anderson 

1949 

6 

174 

— 

0 

75 

1949 

1040 

Cased  to  68  ft.  Open  finish 

8-1 

HE 

3E 

Ja®<’*  Stewart 

Klelaan 

1958 

6 

112 

Cd 

X 

56 

6-  5-58 

940 

Water  contains  excessive 
ferric  iron. 

12-1 

SW 

SV 

Stan  laclak 

Chiocchi 

.... 

6 

168 

Pa 

D 

40 

1963 

1040 

Open  finish. 

14-1 

NW 

SW 

Prances  Ctrardl 

Chtocchl 

.... 

5 

47 

Gd 

D 

20 

9-15-64 

860 

14-2 

SW 

SW 

X.  Haferkom 

Owner 

.... 

36 

21 

Cd 

S 

12 

1964 

850 

15-1 

SE 

SE 

Joseph  Haferkorn 

Chtocchl 

.... 

5 

158 

Cd 

D 

45 

9-64 

840 

Slight  taste. 

17- 1 

SE 

HE 

Lewis  Rector 

Klelaan 

1958 

6 

140 

Pc 

D 

.... 

940 

50 

20-1 

NW 

HE 

Joe  Palluch 

Chtocchl 

1961 

6 

40 

Cd 

D 

IS 

• ••• 

.... 

22-1 

SW 

SE 

Mlkn  Mannlcor 

Klelaan 

1963 

4 

88 

Gd 

D 

• 28 

10-30-63 

160 

25-1 

HE 

HE 

Francis  Svalg 

Klelaan 

1962 

3 

70 

Gd 

D 

3 

6-16-62 

160 

26-1 

HE 

SE 

Adan  Rail 

Chiocchi 

1959 

5 

369 

Pc 

D 

60 

.... 

.... 

80 

27-1 

HE 

SE 

City  of  Norway 

KleU-n 

1958 

6 

40 

Cd 

D 

10 

11-26-58 

.... 

... 

Supplies  3 houses. 

36-1 

SE 

HE 

Heniy  Varda 

Klelaan 

1963 

7 

101 

Pc 

D 

42 

10-63 

.... 

100 

39N  28U 
7-1 

SW 

SW 

Murrlel  Clrard 

Chiocchi 

.... 

5 

268 

Pc 

D 

60 

.... 

•80 

62 

Cased  to  62  feet. 

7-2 

SW 

SW 

Joe  Drle 

Klelaan 

.... 

5 

69 

Cd 

D 

IS 

.... 

•80 

... 

8-1 

SE 

HE 

Wi*.  Mich.  Power  Co. 

Anderson 

1962 

6 

•7 

Pc 

P 

21.06 

9-15-66 

900 

37 

14-1 

NW 

KW 

Pau . Hupp 

Anderson 

1959 

6 

39 

Cd 

D 

25 

1959 

970 

... 

Scteen  finish. 

14-2 

SW 

SE 

Robert  Aunt 

Glass 

1962 

6 

167 

Pc  1 

D 

90 

6-  3-61 

1060 

87 

16-1 

HU 

NW 

Steve  Bublonl 

Anderson 

1963 

6 

150 

Pc 

D 

72.57 

9-15-66 

1040 

72 

Cased  to  100  feat. 

16-2 

SW 

SE 

Frank  Habamer 

Anderson 

.... 

6 

42 

Cd 

D 

18 

.... 

1060 

... 

18-1 

NW 

NW 

Kasplnskl  Tavern 

Anderson 

1961 

6 

72 

Cd? 

P 

51 

9-61 

900 

... 

Cesed  to  bottom. 

19-1 

SU 

SW 

Leonard  leslto 

Klelaan 

1962 

3 

27 

Pc 

D 

3 

6-16-62 

•50 

16 

19-2 

SW 

SW 

Sue  McCoratck 

Klelaan 

1961 

3 

45 

Pc 

D 

.... 

850 

42 

19-3 

NW 

NU 

Waller  ftreclaw 

Chtocchl 

.... 

5 

275 

Pc 

D 

76.42 

5-14-64 

860 

... 

Cased  to  74  feet. 

20-1 

sw 

SE 

Ceorge  DvRldder 

Klelaan 

1962 

3 

40 

Gd 

0 

24 

6-20-62 

860 

... 

20*2 

SE 

SE 

EJ,  Bouchey 

Klelnan 

1963 

3 

120 

Cd 

D 

6 

4-30-63 

160 

... 

21-1 

NW 

SW 

Clifford  Frenn 

Chtocchl 

.... 

5 

196 

PC 

0 

15 

.... 

.... 

... 

Cased  to  96  feet. 

24-1 

SU 

SU 

C.  Under 

Lu  Beau 

196) 

5 

100 

Pa 

0 

77.28 

9-15-64 

1020 

... 

Open  finish. 

25-1 

HU 

NE 

Richard  SVog 

Anderson 

1948 

6 

88 

-- 

D 

61 

1941 

1000 

... 

Cased  to  73  fast. 

30-1 

NW 

KE 

Frank  Bray 

Klelaan 

1962 

3 

18 

Cd 

D 

7 

6-10-62 

160 

... 

30-2 

NW 

KE 

Ernest  Cosanova 

Klciaan 

1961 

3 

18 

Cd 

D 

flow 

6-  9-61 

160 

... 

Plowed  0.5  ft.  above  land 
surface  6-9-61 

30-3 

SW 

KS 

Huy  Johnson 

Klelaan 

1962 

3 

34 

Pc 

D 

17 

6-  7-62 

860 

2) 

Cased  to  24  feet. 

30-4 

SU 

NE 

Lee  Johnson 

Klelaan 

1962 

3 

27 

Cd 

D 

flow 

6-  2-62 

840 

... 

Flowed  5 gpa  3 ft.  above 
land  surface  6-2-62 

30-5 

sr. 

HU 

Harry  Teafoe 

Chtocchl 

.... 

5 

368 

Pc 

D 

28 

.... 

.... 

... 

Cased  to  35  feat. 

30-6 

sw 

NW 

Did Inson  Co,  Park 

Chiocchi 

.... 

5 

91 

Cd 

P 

47 

.... 

.... 

... 

30-7 

sw 

Nr 

Carroll  Asp 

Chiocchi 

--.- 

5 

58 

Pc 

0 

72 

.... 

.... 

... 

Cased  to  36  feet. 

30-8 

SE 

IV 

Carl  Dane 11 son 

Chiocchi 

1953 

5 

57 

Pc 

D 

14 

.... 

.... 

... 

Cased  to  70  feet. 

32-1 

sw 

SW 

Juliu*  Van  wide 

Ovner 

1950 

6 

132 

Cd 

S 

20 

1950 

.... 

132 

Pulled  casing  back  0.5  ft. 
into  gravel 

35-1 

KW 

NW 

Ed  Hag**  .on 

he  Beau 

1947 

6 

120 

Pa 

D 

55 

1947 

.... 

96 

Cased  to  96  feat. 

45 


bctrii  of  Wall* 


Aquifer:  fci  - precaabrlan  rock* ; Fa  - Faleotolc  rock*;  Gd  - ClocUl  drift 

Usa:  0 - Doaoitic;  S - Stock;  F - Fubllc  Supply;  I * Industrial; 

0 ■ Obaarvatlon;  T - Taat  Hole 

UHF  - Wlsconsln-Hlchlgan  Fouar  Coagany 

Water  laval  1*  In  foot  balow  land  aurfaca. 


Location 

Walt  nuabar  In  Owner 

faction 


41*  31U 

10-1 

su 

NE 

Iron  Co.  td..Coaa. 

-14-1 

sc 

NW 

Olck  Abrahaa 

14-? 

su 

NE 

C.J.  Carlson 

4 IN  32V 

11-1 

sc 

SE 

George  Gruall 

42N  31W 

4-1 

su 

SC 

Leonard  Olsen 

4-2 

NW 

NW 

Hlch.  Dapt.  Cons. 

33-1 

NW 

SE 

Iron  C.  gd.  Coaa. 

33-2 

NW 

SE 

J.  Ciachlno 

42N  32V 

15-1 

NW 

SE 

E.  Brauar 

24-1 

SC 

NV 

Iron  Co.  Airport 

29-1 

NW 

NW 

Mrs.  Cursky 

42N  33V 

1-1 

NW 

NE 

Haatadon  Tup. 

1-2 

SU 

NE 

Nascadon  Tup. 

12-1 

sc 

SE 

Village  of  Alpha 

13-1 

NE 

NE 

Vlllaga  of  Alpha 

13-2 

NE 

NE 

E,  Kasclalfkl 

15-1 

SE 

NW 

Vta.  Jutlla 

15-2 

NE 

SE 

J.  gonanouskl 

28-1 

SE 

SW 

J.  A.  Gondak 

42N  34V 

9-1 

SW 

NW 

Vlllaga  of  Gaaitra 

13-1 

SE 

NW 

Stanbaugh  Tvp, 

25-1 

SE 

SE 

Stanbaugh  Tup. 

25-2 

SE 

SE 

R.  Hathlson 

42N  33V 

1-1 

SW 

NW 

City  of  Caspian 

1-2 

SU 

NU 

City  of  Caspian 

11-1 

NW 

SE 

Stanbaugh  Tup. 

20-1 

NE 

NE 

Brule  Mm.  Ski  Area 

20-2 

NE 

NE 

Brule  Mtn.  Ski  Area 

Driller 

• * 

W H 

at 

u 

m 

*4 

I 

sad 

a 

X 

a 

& 

w 

• 

«d 

9 

S 

Us* 

Water 

laval 

.WMF 

.... 

u 

17 

Gd 

0 

14.33 

Klelaan 

1941 

3 

104 

Fcr 

0 

78 

Roaaaattl 

1959 

4 

103 

Gd 

D 

48 

Klelaan 

1943 

4 

42 

Gd 

D 

22 

Tuomincn 

1944 

5 

40 

Gd 

D 

23 

Owner 

1945 

2 

32 

Cd 

F 

24 

WT 

1954 

lk 

10 

Gd 

0 

2.39 

... 

.... 

15 

12 

Gd 

D 

9.33 

Tuominen 

1945 

5 

84 

Gd 

D 

22 

Klelaan 

1940 

4 

110 

Gd 

F 

40 

Tuominen 

1941 

5 

90 

Fcr 

D 

21.19 

Omar 

1958 

B'X 

12* 

20 

Fcr 

F 

7.74 

Wilcox 

1954 

4 

100 

Fcr 

F 

30 

Layna  N.W. 

1930 

14 

43 

Cd 

F 

Layne  N.V. 

1910 

14 

41 

Cd 

F 

Tucanlnen 

1940 

J 

90 

Cd 

F 

3.09 

Tuominen 

1944 

5 

200 

Fcr 

D 

43 

Tuominen 

.... 

5 

43 

Gd 

D 

29 

Klelaan 

1959 

4 

48 

Gd 

D 

28 

Layne  N.U . 

1945 

... 

150 

Gd 

F 

84.88 

Layna  N.V. 

1954 

12 

41 

Cd 

F 

35.98 

Tuominen 

1944 

4 

88 

Cd 

F 

41 

Tuominen 

1941 

5 

99 

Gd 

D 

30 

... 

1927 

10 

40 

Cd 

F 

layna  N.U.  1957 

18 

45 

Cd 

r 

21.71 

layna  N.V. 

12 

38 

Gd 

F 

17.01 

Klelaan  1944 

4 

32 

Gd 

I 

12 

Wilcox  4 

Audio  — ••  4 

25  Cd 

F 

Data 

$ 

9 

A J ■ 
.4 
< 

2, 
JS  0 

4J  la 

ft.  TJ 

Remarks 

11-1-45 

.... 

... 

WMF  obf.  well 

1941 

1300 

104 

Water  very 
cloudy 

1959 

1300 

103 

Will  supply  com* 
nursery  by  1966 

1943 

1240 

... 

1944 

1320 

1945 

1340 

Gliddcn  L.  Camp- 
ground 

11-1-45 

.... 

WMF  obs,  veil 

11-1-45 

.... 

WMF  obs.  veil 

1945 

1310 

1940 

1340 

7-30-45 

1400 

52 

Open  casing, 
never  used 

7-14-45 

1485 

9 

Equipped  with 
chlorlnator 

1954 

.... 

5 

Abandoned,  re- 
placed by  l-l 

.... 

1400 

... 

Gravel  pack 

.... 

1390 

... 

Crave  1 pack, 
stand  by  unit 

8-11-45 

1400 

... 

1944 

1435 

154 

.... 

1380 

... 

1959 

1330 

... 

Dynamited  boul- 
ders at  18' 

7-21-45 

■ 1420 

... 

Gravel  pack 

5-13-45 

1450 

... 

Gravel  pack 

1944 

1400 

... 

1941 

1395 

... 

1480 

Dug  veil  30'x 
30'  to  52' 
deep;  two  10" 
casings  to  60'. 

by  unit. 

5-12-45 

14B0 

... 

Gravel  pack 

5-13-45 

1415 

... 

1944 

1540 

32? 

Used  for  snow 
machine.  Has 
been  pumped 
(?  100  gpm. 

— 

1540 

25? 

During  ski  aea- 

•on  punp  run* 
contcant ly. 


Records  el  Wells. --Continued 


Location 

Wall  niaabar  in  Owner 

aactlon 


43H  31U 

4-1 

SI 

SW 

Jack  Sophia 

16-1 

sw 

HE 

lay  Peterson 

24-1 

NV 

HI 

F.  Mitchell 

26-1 

SI 

HI 

Fronds  Drake 

33-1 

HZ 

SI 

Mansfield  Tvp. 

35-1 

NE 

KW 

Mansfisld  Tvp , 

, 

36-1 

SE 

HW 

Kobt.  Magray 

36-2 

NV 

HW 

Alex  Mac  Laod 

43H  32U 

1-1 

HU 

SW 

Stock 

4-1 

HW 

SE 

Mlnarclk  6 Janov 

4-2 

HE 

SW 

Faros 

6-1 

HU 

SW 

Jaacs  WhUtoek 

21-1 

SE 

HU 

City  o f Crystal 
Falls 

21-2 

SE 

HW 

City  of  Crystal 
Falls 

21-3 

SE 

HW 

City  of  Crystal 
Falls 

21-4 

SE 

HW 

City  of  Crystal 
Falls 

21-5 

St 

HW 

City  of  Crystal 
Falls 

21-7 

SE 

HW 

City  of  Crystal 
rails 

28-1 

HE 

HE 

City  of  Crystal 
Falls 

21-2 

HE 

HE 

City  of  Crystal 
rails 

26-3 

HI 

HE 

City  of  Crystal 
rails 

29-1 

SE 

HE 

City  of  Crystal 
Falls 

43H  33W  14-1 

SW 

SE 

Crystal  Falla  Twp 

21-1 

SE 

SW 

Wn.  Honkala 

27-2 

SW 

HW 

I,  Hainan 

27-3 

sw 

MU 

I.  Hainan 

31-1 

SE 

SW 

r.  C.  Fardte 

43H  34W  19-1 

NV 

SW 

Johnson 

19-2 

NE 

SW 

Johnson 

24-1 

NW 

SC 

Edu.  Schlaassr 

24-2 

NU 

SC 

J.  Straaar 

24-3 

NV 

sc 

W.  J.  rhllllps 

28-1 

NE 

HE 

latas  Toy. 

28-2 

NE 

HE 

latas  Toy. 

29-1 

SW 

HE 

Rotors  Hina 

43M  J5W  11-1 

SE 

HE 

J,  J.  Javarskl 

13-1 

SW 

SE 

F.  Gendtwlll 

16-1 

SB 

NE 

Iron  Hlvar  Twy, 

21-1 

SW 

SE 

Iron  Hlvar  Tvy. 

22-1 

NW 

HE 

Iron  Hlvar  Toy. 

23-1 

NV 

HE 

M.  A.  Hanna  Co. 

24-1 

NE 

SE 

Johnson 

Driller 

* 

M a* 

St 

to 

• 

| 

P 

M 

•L 

& 

fee 

• 

-w 

$ 

Use 

Water 

level 

Hainan 

1963 

6 

51 

Per 

P 

14 

Hainan 

1963- 

6 

95 

Fer 

0 

23 

Hainan 

1963 

4 

59 

Fer 

D 

9 

Hainan 

1963 

4 

30 

Cd 

D 

18 

Hainan 

1963 

3 

31 

Cd 

P 

5 

Klaistan 

1961 

5 

50 

Cd 

P 

IS 

Tuonlnen 

1961 

5 

70 

Fer 

D 

12 

Tuonlnen 

1964 

5 

73 

Fer 

D 

21 

... 

.... 

4 

... 

Cd! 

D 

... 

.... 

lk 

51 

Cd 

D 

41.26 

... 

.... 

6 

377 

Cd! 

D 

23.69 

Tuonlnen 

3 

68 

Cd 

D 

13 

Odgsra 

1929 

10 

90 

Cd 

F 

22.87 

Od*era 

1929 

10 

90 

Cd 

F 

Odfers 

1929 

10 

65 

Cd 

F 

layna  N.W. 

1961 

2 

30 

Cd 

0 

1.14 

layna  N.W. 

1961 

2 

69 

Cd 

0 

8.07 

Layna  N.W. 

1963 

10 

91 

Cd 

T 

1 

Layna  N.W.  1961  - 

102 

Cd 

T 

Layna  N.W.  1961  — 

90 

Cd 

T 

Layna  N.W. '1936  8 

90 

Cd 

T 

...  ••••  •• 

... 

Fer 

F +4.0 

Layna  N.W. 

1950 

10 

55 

Cd 

F 

21.22 

Hainan 

Flckands- 

1961 

6 

145 

Cd 

D 

125 

Mather 

1930 

3 

53 

Fer 

F 

20 

Flckands- 

Mather 

1950 

3 

500a 

Fer 

D 

20 

Layna  N.W. 

1957 

8 

143 

Cd 

D 

114 

... 

.... 

3 

... 

Gd! 

0 

67.44 

... 

.... 

3 

... 

Cd! 

0 

73.92 

Tuoalncn 

1964 

5 

36 

Cd 

D 

2 

Tuoplncn 

1964 

5 

32 

Fer 

D 

2 

Hainan 

1964 

6 

38 

Cd 

D 

4 

Layna  N.W. 

.... 

6 

140 

Cd 

P 

Uyna  N.W. 

.... 

6 

140 

Cd 

t 

... 

.... 

48 

... 

Cd 

0 

16.75 

... 

.... 

36 

47 

Cd 

D 

41.83 

... 

.... 

3 

576 

Per 

0 

54.49 

Layna 

N.W.  1936 

10 

64 

Cd 

F 

19 

Layna 

N.W. 

10 

60 

Cd 

F 

22.20 

Layna 

N.W.  1936 

10 

150 

Cd 

T 

Layna 

N.W.  1963 

48 

60 

Cd 

i 

36 

E.  J. 
-y«ar 

Lon| 

Co.  1945 

3 

113 

Gd 

0 

69.71 

Data 

Altitude 

e 

M atf 
V 

X o 

he 

a xr 

sjs 

RtMrks 

1963 

1390 

is 

Cased  to  29' 

1963 

1420 

— 

Cased  to  20* 

1963 

' 

39 

1963 

1400 

— 

Screen  ylues 
with  silt 

1963 

1320 

... 

Dawson  L.  Park 

1961 

1380 

— 

Twy.  hall 

1961 

1420 

38 

1964 

1405 

71 

1.5  ppn  Fe 

.... 

1375 

... 

Hunting  cany 

8-17-63 

1490 

... 

8-17-65 

1490 

... 

More  than  4 ppn 
iron 

— 

1380 

— 

5-10-63 

.1355 

— 

City  well  SI 

.... 

1355 

... 

City  well  #2 

.... 

1333 

... 

City  wall  S3  , 

5-10-65 

1335 

... 

Test  hole 

5-10-65 

1353 

... 

Teat  hole 

1963 

- - - - 

92 

Insufficient 
water,  pipe 
pulled 

.... 

.... 

... 

TH  -pipe  pulled 

.... 

.... 

... 

TH  -pipe  pulled 

— 

— 

... 

Insufficient 
HjO;  pipe  pulled 

9-24-65 

1360 

*** 

Old  diamond  drill 
hole,  has  flowed 
many  years 

5-10-65 

1400 

... 

Lind  wall, 
grave!  pack 

1961 

1540 

... 

1950 

1400 

20 

Drilled  as  Iron 
ore  Tsst  hols 

1950 

1400 

20 

Do, 

1957 

1500 

More  than  4 ppn 
Iron 

11-18-63 

1590 

197 

Ore  txpl.  hole 

ll- 18-65 

1620 

... 

Ore  expl,  hole 

1964 

1420 

... 

1964 

1420 

27 

1965 

1420 

... 

- - - - 

1630 

... 

Twp.  SI,  stand- 
by unit 

— 

1630 

... 

Twp,  S2 

11-18-65 

1567 

... 

Mine  drainage 
well 

11-1-65 

1565 

... 

WMP  oha.  well 

11-18-65 

1635 

64 

Ore  expl,  hole 

1956 

1530 

63 

Rodine  well 

5-13-6J 

1540 

... 

Mas;,  well 

.... 

1600 

... 

Ten  hole,  dry 

1963 

**** 

103 

Mine  drainage 
well 

11-18-65 

1600 

113 

Ore  expl.  hole 

48 
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L_ 


Wall  Mabtt 


Location 

In 

taction 


43n 

3SW 

25-1 

SE 

HU 

25-2 

SE 

NW 

26-1 

sw 

HE 

26-2 

su 

NE 

26-3 

sw 

f.T 

28-1 

SE 

SW 

33-1 

SE 

NW 

44N 

31W 

26-1 

HE 

SE 

26-2 

HE 

SE 

26-3 

NV 

SE 

26-4 

HE 

SW 

26-5 

SE 

SE 

34-1 

SE 

NU 

44N 

32w 

16-1 

SU 

NE 

17-1 

NW 

SE 

44N 

33U 

6-1 

NU 

SU 

7-1 

SE 

NW 

7-2 

HE 

SE 

7-3 

HE 

NW 

«-l 

NE 

NE 

8-2 

NE 

NE 

8-3 

HE 

NE 

10-1 

SW 

SW 

16-1 

NW 

NW 

16-2 

NW 

NW 

17-1 

SW 

SW 

35-1 

NV 

SE 

35-2 

NW 

SE 

45N 

31U 

7-1 

SE 

SE 

24-1 

SE 

SE 

25-1 

NE 

NW 

26-1 

NW 

NE 

45N 

32U 

5-1 

SE 

SE 

29-1 

SU 

SW 

45V 

33M 

8-1 

su 

SW 

8-2 

sw 

SW 

10-2 

SE 

NW 

18-1 

NW 

NW 

46N 

31U 

30-1 

NE 

SW 

46N 

33W 

6-1 

HE 

su 

18-1 

SW 

NW 

46N 

34M 

13-1 

SU 

NW 

14-1 

NE 

NU 

Omar 

Drlllar 

ei 

• 

• « 

It 

■n 

I* 

a 

*6 

i 

amd 

e 

X 

At 

a 

ta 

• 

9 

r 

Utt 

Veter 

level 

Data 

9 

9 

48 

< 

0 

W M 

U 

X 0 

w V. 
O.'O 

as 

Remarks 

City  of  Staabauth 

... 

1938 

it 

ii 

Cd 

F 

IS 

1946 

1480 

... 

City  #1;  acand- 

City  of  St  Mb*  ugh 

Layna  N.U. 

1962 

8 

80 

Cd 

F 

11.20 

5-12-65 

1480 

... 

by  unit 
City  #2 

City  of  Iron  Xlvar 

Layna  N.U. 

•••• 

2 

130 

Cd 

0 

25.64 

11-18-65 

1460 

... 

Tast  holt 

City  of  Iron  Xlvar 

... 

19477 

20 

170 

Cd 

P 

.... 

1460 

... 

City  42;  stand- 

City  of  Iron  liver 

layna  N.V. 

1952 

16 

130 

Cd 

F 

34 

1952 

1480 

... 

by  unit 
City  81 

Unis  Crt|( 

— 

— • 

36 

20 

Cd 

D 

15.90 

9-12-45 

1540 

... 

Dtatroyed 

Mich.  Hvy.  Dept. 

WMF 

*••• 

lk 

12 

Cd 

0 

5.25 

11-1-65 

1525 

— 

WMF  obi.  wall 

T.  J.  Ballay 

Kit  loan 

1964 

4 

39 

Cd 

D 

21 

1964 

1395 

... 

T.  J.  la  Hay 

Kltlman 

1961 

3 

43 

Gd 

D 

IS 

1961 

1395 

— 

On  lot  next  to 

V.  Hoiking 

Kit  loan 

1961 

3 

57 

Cd 

D 

29 

1961 

1400 

... 

26-1 

A.  Fttcrion 

Kit  loan 

1961 

3 

54 

Gd 

D 

29 

1961 

1400 

— 

V.  Ball 

Klalaan 

1961 

3 

41 

Cd 

D 

3 

1961 

1390 

... 

F.  Fhtlan 

Klelman 

1957 

6 

100 

Fcr 

P 

30 

1957 

1400 

50 

Supplies  8 

t.  Blcigo 

Owner 

lk 

20 

Gd 

F 

10; 

1965 

1365 

cottages 

H.  Snlth 

Tuoaintn 

— 

6 

170' 

... 

F 

.... 

1390 

... 

Supplies  4 

M.  Vlrean 

6 

125 

D 

1555 

cottages 

Robert  Jacabion 

Tuomlntn 

1965 

5 

33 

Gd 

0 

20 

1965 

1500 

... 

V.  Kanttula 

Tuoalnen 

1963 

5 

146 

Per 

D 

.... 

1490 

... 

ledge  nr.  surfac 

Henry  Xajata 

Tuomlnen 

4 

132 

Fcr 

D 

.... 

1515 

103 

Hematite  Tup. 

-*• 

1947 

21 

44 

Gd 

F 

5 

1963 

144J 

... 

Yield  dropped, 

Hematite  Tvp. 

Uyne  N.U. 

1937 

8 

30 

cd 

F 

4.95 

5-5-65 

1445 

... 

wall  abandoned 
Tvp.  wall  *2, 

Hematite  Tvp, 

layna  N.U. 

1963 

12 

30 

Cd 

F 

.... 

1445 

... 

Itand-by  unit 
Gravel  pack 

Iron  Co.  gd.  Coen. 

WMP 

ik 

9 

Cd 

0 

6.65 

11-1-65 

1540 

... 

WMF  oba.  veil 

Crystal  Falli  Tvp. 

layna  N.U. 

1950 

t 

56 

Cd 

F 

8 

1965 

1450 

... 

Tvp.  veil  81, 

Crystal  Falli  Twp. 

layna  N.U. 

1965 

16 

58 

Gd 

F 

7 

1965 

1450 

... 

gravel  pack 
Tvp.  vail  83. 

Stuart  Dlckimon 

Tuomlntn 

1962 

5 

29 

Gd 

D 

10 

1962 

1395 

... 

gravel  pack 

Anderaon 

Tuoainen 

1961 

5 

31 

Gd 

D 

.... 

1410 

... 

lev.  C.  Fetereon 

Tuoalnen 

1965 

5 

17 

Cd 

D 

4 

1965 

1410 

... 

Harry  Fatrlck 

... 

a... 

>k 

... 

Cd 

F 

.... 

1490 

... 

K.  Mat t 11a 

Owner 

— • 

lk 

20 

Cd 

D 

.... 

1460 

... 

Chat.  Main 

Owner 

• — - 

U 

25 

Gd 

D 

— — 

1450 

... 

Occasionally  hai 

J.  Albrecht 

Anderson 

1961 

5 

99 

Per 

P 

17 

1961 

1445 

... 

musty  smell 

A.  Xogere 

Ovner 

1957 

n 

24 

Gd 

D 

.... 

1560 

... 

A.&l.  Adschltman 

Former 

owner 



n 

30 

Gd 

D 

.... 

1540 

... 

Dry  avhlla  In  '( 

Batlllo  Frandl 

WMP 

1959 

ik 

33 

Gd 

0 

27.11 

11-1-65 

.... 



WMF  obi.  wall 

Basllio  Frandl 

Tuomlntn 

.... 

6 

91 

Gd 

D 

.... 

1570 

... 

Ervin  Even* 

— 

— 

ik 

32 

Cd 

D 

9.04 

5-5-65 

1540 

... 

F.  Columbino 

— 

• — 

6 

41 

Gd 

D 

18.71 

8-19-65 

1545 

... 

uses 

uses 

1965 

lk 

8 

Cd 

0 

0 

ii-n-65 

1560 

- * 

Casing  removed 

Joseph  Lang 

— 

1945 

— 

125 

Per 

D 

.... 

1520 

40 

Htch.  Hwy.  Dept. 

WMP 

— * 

Ik 

13 

Gd 

0 

8.25 

11-1-65 

1550 

... 

WMP  obi.  well 

J.  Fouloa 

— 

— 

6 

... 

Cd 

D 

31.78 

5-5-65 

1520 



Oliver  Iron  Mining  Co. 

WMP 

— 

lk 

12 

Cd 

0 

7.30 

11-1-65 

1520 

... 

WMP  obs.  well 

49 


( 

I 

\ 


i 


i 


J 


MARQUETTE  COUNTY 
WELL  RECORDS 


50 


c 

11*3 
l 3 
Q 


ii  o 

S;  O' 


2:  or  - ^ k § 5 £ 


rJ  — ' t \f\  ^ C"  tO 

-j-  \ Vr^  — csi  tv>  r~ 


\ p-  .>.  m 
' '*  * ^ 


S sf  IcO 


^ ^ <$(£)&  ^ 


-i  -n  "7  x .' 

CO  3)  *>  tl  W 


Ir.  o O Q>  O O O O ° Q O q 2 O O o 
«:^oSo'o  OOO^OQoS 


“ Zio 


vnMss  U UaMf> 


rsl  <*\  O 

V-  °T  "> 

<N 


O £ O O 0 o 
tr  o £i  m - 2 

O ^ — - 


o VA 
-3-  C" 


O 5\J 
->  -3-  ^9 


Ps\  O 

tn-& 


A r~  vv.  ^ 
^U9  (*1  ,-J  cj. 


«J  vO  vJ  v0  vj  3 v,J  'jJ  ^ ^ ? 
"S  v>  'SI  '■'l  ^ ^ i/\  V/  v\  -2  n 


,p  vJ  y)  \*J  ^ 

■z  n 2.  ^ 


rai 


3 3}  vO 

U?  lo  V/-) 


in)  3 3 

VA  Co  ^ 


3 iJ  1^ 

"S.  v)  ^5 


v)  Vi  5 
•O  ^ -< 


IBEIBBB 


Hv> 


c^  ~3-  VI  v 

<<A  (V  ■)  ^ V 


'*)  v3  <-J  ‘•V’  tO 
{O  —-  t\ 


53 


J , * 

00  3>  3 S 3 3 3 3 v3  3 3 3)  3 3 3(V,  3 3 3<£  ^13 


*i3  n 0 O 

$';:  0 o § o ° 

;iv*  ^ ^ i ~ 


° 8 3 § i>  >0 


I 


9 O q Q 

^ r S a 


A 0 0 
lA  o M 
^ Nl  n) 


D •>  , O o 0 M 

'S  n i -5-  > v9 

> I U)  VA  w%  Irv 


S|  j I/)  ^ f>  \r\VA  ^ \a  ^ 9 


?'  _oKP\!  vr\ 


* „ 

; = \ J*  >■>  ^- r ' vn  ,*,  a r~  Oia  a o •''  tvi  < 

- * '.^  \f)  \t  , -l-  f<  I (V)  ^ ->  'A  C5-  sS  > C*>  vS  O'  jS  r~  ^ C»  •*!}  (V\  ,' 


• ' Li  o ^ H*' 

.*)  <t  ' «" 


vj  "5  ^ "5  3> 

^ O ^ <■  i > -S: 


3 ^ ^ $ 

a 5 < ^ 


'I  * ’ 

<5iv/)^  2 - >!  n 


i>J  v,)3  2 $ 
<.  i,  ^ o 


■nra 


l-  I-  * S>  , 0 O 

' -£  M M cv\ 


I 


\n  vD  r-  CO  bo 
N c*  N v 


' 

a 

.2 

> 

<u 

rH 

w 

II 

** 

H* 

* 

** 

> 

* 

£ 

0 

V. 

r 

i 

-X 

.1 

X 

0 

3 

> 

0 

V) 

*^* 

0 

&o 

0 

O 

♦s 

0 

\> 

0 

N 

O 

$ 

0 

O 

0 

0 

in 

0 

a 

%> 

0 

Or 

O 

O 

>> 

k« 

% 

*5 

*• 

:: 

:; 

X 

Xa 

k3 

1 

6° 

v9 

21 

( 

l 

•>* 

0 

\ 

N 

fM 

1 

fj 

N 

1 

r- 

"■^ 

\S 

1 

to 

I< 

1 

lA 

r* 

1 

N 

-> 

J 

_l 

S 

1^ 

vl 

N 

N 

ts 

| 

§ 

| 

El 

*s9 

1 

V 

O' 

oi 

\ 

•>* 

t 

*^* 

O 

1 

N 

^ 

X 

J 

tl 

N 

r 

V 

vi 

1 

M 

r 

r- 

1 

N 

W 

V 

r- 

0 

c- 

0; 

«f 

% K _ 
K ^ K 

* * 2 

■+  'i 
> 

'A 

M 

1 

■0- 

(O 

! 

*o 

p 

O 

Pi 

£ 

r» 

Is- 

<r 

£ 

O 

O 

0 

1 

'o' 

<K 

U1 

O 

s& 

$ 

O 

O 

'~v 

0 

1 

IT 

$ 

£J 

1 

0\ 

nn 

zy 

F 

A 

kj 

O; 

<-^1 

i? 

•3 

>**> 

(0 

v_y 

►A 

's 

i 

1a 

■V5 

cr 

§ 

'Vo 

c£i 

& 

\A 

«*•. 

o- 

0 

vS 

0 

v w -N 

Ct  s 

N 

* * * 

1 

1 

1 

1 

. s 

? •*. 
•>  “ 

0 

O 

lA 

r 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

V. 

i 

* * 

N 

«• 

»» 

0 

CO 

A 

Cl) 

A 

75 

VS 

v3 

3 

Xi 

V) 

3 

"t3 

X1) 

vl 

3 

“0 

vl) 

3 

-a 

0 

3 

3 

73 

3 

73 

O 

3 

73 

0 

5 

1 

T> 

vD 

A. 

5!. 

i;»; 

:|;4 

& 

r-> 

0 

Ok. 

0° 

O 

O 

cr 

0 

fco 

l*> 

0 

60 

0s- 

1 

1 

1 

i 

l 

l 

1 

1 

1 

| 

1 

1 

1 

O 

Oo 

2r 

* 

>*»  •*, 
>i*<  J 

=u 

vr 

1 

IA 

\ 

X 

> 

*-■«. 

s 

$ 

<\1 

1 

§ 

1 

| 

l 

•sS 

| 

\ 

1 

1 

- ' ^ 
^ K k. 
H.  N *• 

*:  i 

0 

V£> 

vr\ 

M 

C>o 

C* 

C > 
k9 

0 

cr 

CO 

U> 

Oso 

cO 

2r 

5* 

-3- 

(nJ 

0O 

O 

O 

S 

kS> 

<!> 

1 

B 

r- 

00 

N 

O' 

cr 

% 
« s 
« k. 
«,  *- 
k.  JJ 

is 

w S 

s 

5 

3 

N 

? 

/. 

<J 

2 

=i 

l) 
. 1 

3 

<0 

3 

* i 

5 

Li 

VJ 
^ » 

£ 

3 

2 

j 

v3 

<n 

3 

'o 

Ui 

0 

a 

v3 

vl 

3 

<0 

I 

1 

3 

3 

\>^ 

V.’J 

3 

B 

"■» 

“p» 

<: 

% » 
-L, 

2 

Vi 

VJ 

3 

2 
0 1 

W 

<0 

1 

3 

v) 

3 

^1 

1 

0 

^-1 

% 

3 

V'l 

E 

1 

pi 

1 

Vi 

V>J 

B 

;! 

— 

- 

— 

- 

— 

— 

— 

in 

O 

I 

1 

! 

- 

- 

- 

- 

- 

- 

B 

B 

B 

B 

i 

B 

% 

% 

s * 

1 

K 1 
- \ 

^r 

ni 

KS 

•') 

vS 

v*' 

Cv\ 

\r> 

cr 

0 

t-j 

r4 

B 

1 

r^ 

Cr 

to 

-- 

V 

I 

tn 

r^ 

B 

3v 

•«. 

ij 

* 

» 

i : 

> 
f 1 

1 

3 

-V 

1 

| 

1 

1 

1 

1 

1 

| 

1 

1 

B 

B 

B 

B 

B 

( ) = Elevation 


If  33SK255:v,^g^W 


s!;5  O Q ;s)  p O 
;I5*  > $;  X 2;  ^ 


o o o 

r-*  ^4  <t- 


o § w lA 
^ -^9  Cs 


o 0 ° o 

to  &>  to  ft 
VS  vS  '-s  *V 


% 

*s!  ° NsS^^  \A  ^ vS  in>  ^ v>  n n ^ vj:  v i, 

IV\  iVrt  ^ ^ S>  n 1 7"  •»!  r i <s\  — o.  r~  O »>-  t>*  X $ b V)  \f)  lY)  V>  - c C ^ 

^ lr\  vD  ct-  '-Si  f i fv  > '' ) "S>  in  in  ->  |0  £ >;  n «t  'o  \s  <>  vy*  v\  ,\> 

''  \ ^ ^ N r\  \ s 


-J  _ 1 

f\  lf| 

<\j  v£ 
vfi  ct> 

3 

C» 

Cl 

:*  sf-JJ  ^ \>\ 

;?  Ki  l ) ^ 

V) 

M 

* 

*» 

Hi: 

? ^ 

it 

3 

1 

S' 

s|  l*  l 

■V 

'0 

' 9 

s [ 

*>  s"  I Co  vV 

C*> 

Ck> 

o 

CO 

'VO 

CM  V i n " ^ N - 


^ h M ftl  S 


!^  ^0  X V ^ v. 


56 


MENOMINEE  COUNTY 


WELL  RECORDS 


APPENDIX  B 
WELL  YIELDS 
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BARAGA  COUNTY 
WELL  YIELDS 
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WELL  YIELDS 


Well  Number 

Aquifer 
Br  - bedrock 

Yield 

Drawdown 

Duration 
of  Test 

Gd  - glacial  drift 

(gpm) 

(feet) 

(hours) 

48N  31W  17-1 

Br 

4 

67 

1 

35-2 

Gd 

6 

61 

A 

10 

48N  34W  21-1 

Gd 

10 

20 

24 

49N  34W  14-1 

Gd 

115 

32 

5 

51N  31W  8-1 

Br 

10 

15 

10 

51N  32W  8-1 

Gd 

30 

15 

2 

8-2 

Gd 

20 

52 

2 

9-1 

Gd 

30 

2 

2 

30-1 

Br 

3 

85 

2 

51N  33W  28-1 

Br 

5 

30 

2 

28-2 

Br 

5 

30 

2 

32-1 

Gd 

5 

45 

2 

36-1 

Gd 

20 

5 

4 

52N  31W  32-1 

Br 

9 

11 

4 

52N  33W  2-2 

Br 

50 

100 

48 

14-1 

Br 

5 

82 

2 

14-2 

Br 

5 

86 

2 

14-3 

Br 

1.5 

180 

1 

27-1 

Br 

10 

4 

2 

27-2 

Br 

9 

26 

4 

34-2 

Br 

10 

20 

2 

Specific 

Capacity 

(gal/min/ft 

drawdown) 

0.06 
0. 16 

0.50 

3.60 

0.66 

2. 00 

0.40 

15.00 
0.03 

0.16 

0.10 

0.11 

4.00 

0.81 

0.50 

0.06 

0.06 

0.01 

2.50 

0.34 

0.50 
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DICKINSON  COUNTY 


WELL  YIELDS 
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PUMP  TEST  RESULTS 


Glacial  drift 


drawdown) 


39N  28W  7-1 

Pc 

5 

— 

-- 

— 

14-1 

Gd 

5 

-- 

-- 

— 

14-2 

? 

8 

60 

1 

0.1 

19-1 

Pc 

17 

4 

2 

4.3 

19-2 

Pc 

9 

40 

1* 

0.2 

19-3 

Pc 

12 

-- 

-- 

— 

20-1 

Gd 

30 

— 

— 

— 

20-2 

Gd 

20 

15 

2 

1.3 

24-1 

Pa 

240 

— 

-- 

— 

30-1 

Gd 

5 

6 

* 

0.8 

30-2 

Gd 

40 

10 

2 

4.0 

30-3 

Gd 

5 

— 

— 

2.5 

30-4 

Gd 

10 

4 

— 

39N  29W  8-1 

Gd 

20 

1* 

2 

13.3 

22-1 

Gd 

15 

4 

8 

3.8 

25-1  ’ 

Gd 

30 

10 

2 

3.0 

36-1 

Pc 

- 20 

10 

2 

2.0 

39N  30W  3-2 

Gd 

125 

12 

8 

10.4 

4-1 

Pc 

20 

10 

-- 

2.0 

40N  2£W  12-1 

Gd 

4 

90 

* 

0.04 

26-1 

Gd 

3 

40 

1 

0.8 

35-1 

Gd 

3 

5 

2 

0.6 

40N  29W  28-1 

Gd 

3 

8 

1 

0.4 

40N  30W  8-1 

Gd 

15 

4 

4 

3.8 

17-1 

Gd 

3 

8 

l 

0.4 

18-2 

Gd 

30 

5 

8 

6.0 

18-4 

Gd 

12* 

10 

1 

1.3 

18-5 

Gd 

25 

12 

2 

2.0 

18-7 

Gd 

5 

18 

-- 

0.3 

19-3 

Gd 

350? 

— 

6 

-- 

21-1 

Gd 

15 

4 

3 

3.8 

23-1 

Pc 

6 

56 

2 

0.1 

28-1 

Gd 

30 

20 

6 

1.5 

40N  31W  24-1 

Pa 

15 

3 

1 

5.0 

IRON  COUNTY 


WELL  YIELDS 


WILL  THUDS 


Well  libber 

Aquifer 

fer  - Frecembrtan 
rock* 

Cd  - Glacial  drift 

Yield 

(gal/ain) 

Drawdown 

<fm> 

Duration 
of  test 
(hours) 

Specific 

capacity 

(gal/nln/ft/ 

drawdown 

Surface 

formation 

4111  31V  14-1 

Fer 

17 

7 

4 

2.4 

Horalne 

41N  32V  11- l 

Cd 

30 

5 

2 

6.0 

Outwa»h 

42V  3 tV  6-1 

a 

5 

4 

— - 

1.2 

Outvash 

42V  32V  15-1 

Cd 

480 

43 

.... 

11.0 

Outvath 

26-1 

Cd 

20 

6 

2 

3.3 

Outwaih 

29-1 

Fer 

1 

•• 

.... 

— 

Till  plain 

42V  33V  1-1 

Fer 

5 

— 

.... 

.... 

Till  plain 

1-2 

Fer 

- 8 

55 

8 

0.1 

TUI  plain 

13-1 

Cd 

60 

-- 

.... 

. — 

Outvash 

13-2 

Cd 

8 

— 

.... 

.... 

Outwaih 

1S-2 

Cd 

5 

— 

.... 

.... 

Till  plain 

26-1 

Gd 

20 

•* 

.... 

.... 

Outwash 

42V  34V  9-1 

Cd 

300 

19 

4 

15.2 

Till  plain 

13-1 

Gd 

78 

21 

n 

3.8 

Till  plain 

25-1 

Cd 

20 

4 

6 

5.0 

Outwash 

25-2 

Cd 

8 

30 

.... 

0.3 

Outwash 

42V  35V  1-1 

Cd 

240 

.. 

8 

.... 

Till  plain  (!) 

1-2 

Cd 

480 

16 

9.5 

30.0 

Till  plain  (!) 

11-1 

Cd 

125 

-» 

.... 

.... 

Svanp  dfpot.it 

20-1 

Cd 

15 

5 

2 

3.0 

Bedrock  at  or 
near  surface 

20-2 

Cd 

10 

-- 

.... 

.... 

Bedrock  at  or 

near  surface 


43V  31V  4-1 

Fer 

40 

20 

i 

2.0 

Outwash 

16-1 

Fer 

10 

50 

2 

0.2 

Till  plain 

24-1 

Fer 

3 

28 

3 

0.1 

Outwash 

26-1 

Cd 

10 

4 

2 

2.5 

Outwash 

33-1 

Cd 

10 

6 

2 

1.7 

(Xitvash 

35-1 

Cd 

30 

6 

1.5 

5.0 

Outwash 

36-1 

Fer 

6 

14 

- - * - 

0.4 

Outwaah 

36-2 

Fer 

16 

2 

— 

8.0 

Outwash 

43V  32V  6-1 

Cd 

a 

17 

.... 

0.5 

Horalne 

21-1 

Gd 

250 

-- 

.... 

.... 

Swanp  deposit 

21-2 

Cd 

400 

-* 

.... 

.... 

Swaatp  deposit 

21-3 

Cd 

400 

-- 

.... 

.... 

Swanp  deposit 

21-6 

Cd 

30 

•• 

.... 

.... 

Svanp  deposit 

28-2 

Cd 

150 

*» 

.... 

.... 

Outwash 

43V  33V  21-1 

Cd 

30 

5 

3 

6.0 

Till  plain 

31-1 

Cd 

50 

•• 

2 

.... 

Horalne 

43N  34V  24-1 

Cd 

I 

• 

.... 

0.9 

Horalne 

24-2 

Fer 

8 

16 

.... 

0.5 

Horalne 

24-3 

Cd 

30 

10 

2 

3.0 

Swanp  depot it 

28-1 

Cd 

200 

— 

— 

.... 

Till  plain 

43V  35V  16-1 

Cd 

85 

3 

1 

28.0 

Outvash 

21-1 

Cd 

250 

— 

.... 

.... 

Till  plain 

23-1 

Cd 

1,770 

— 

.... 

.... 

Till  plain 

26-2 

Gd 

400 

-- 

.... 

.... 

1 

44N  3 IV  26-1 

Cd 

10 

.... 

.... 

Horalne 

26-2 

Cd 

5 

20 

4 

0.3 

Horalne 

26-3 

Cd 

35 

5 

4 

7.0 

Horalne 

26-4 

Gd 

25 

15 

3 

1.7 

Horalne 

26-5 

Cd 

30 

10 

2 

3.0 

Horalne 

44V  33V  7-1 

Cd 

6 

1 

.... 

0.1 

Till  plain 

8-3 

Cd 

200 

.. 

6 

.... 

Outwash 

16-1 

Cd 

100 

6 

6 

17.0 

Till  plain 

16-2 

Cd 

400 

.. 

11 

.... 

TUI  plain 

17-1 

Cd 

• 

■4 

.... 

2.0 

TUI  plain 

35-1 

Cd 

3 

10 

.... 

0.3 

Horalne 

35-2 

Cd 

7 

6 

.... 

1.0 

Horalne 

45V  31V  26-1 

Fer 

14 

70 

5 

0.2 

Outwash 
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APPENDIX  C 


WATER  QUALITY 
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BARAGA  COUNTY 
WATER  QUALITY 
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delta  county 

WATER  QUALITY 
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W*U  number 


Temperature  (*f) 


DICKINSON  COUNTY 
WATER  QUALITY 
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LABORATORY  ANALYSES  OF  WELL  WATER 
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Glacial  drift 


FIELD  ANALYSES  OF  WELL  WATER 


Well  Number 


Aquifer 

Date 

n 

o 

o 

* 

Pc«Precambrlan 

• 

•» 

4) 

g 

Pa«Paleozoic 

GdxGlacial 

<4 

»T* 

drift 

U /-N 

c o 

* • 

u m 

In 

O Od 

• 

■d  *j 

S/ 

C « 

4) 

O 

fe 

O <* 

3 

« 

X 

u 

Ux 

u o 

* 

V 

•H  g 

u 

vw  0 

4) 

C 

Td  Vd 

a 

o 

U U 

G 

n 

Q)  -rd 

X 

9 

M 

as 

CO 

a 

H 

44N  30W  23-1 

Pc 

10/21/64 

140 

0.7 

260 

8.0 

.. 

33-1 

Gd 

10/19/64 

240 

0.2 

375 

7.5 

j _ 

44N  28W  27-1 

Gd 

9/9/64 

190 

--- 

240 

— 

— 

43N  30W  11- l 

Pc 

8/5/64 

170 

<0.1 

290 

7.5 

— 

43N  29W  11-1  (Spring) 

Gd 

8/10/64 

190 

... 

320 

6.9 

— 

43N  28W  23-3 

Gd 

8/5/64 

240 

0.5 

380 

7.5 

-. 

43N  27W  28-1 

Pc 

10/23/64 

270 

0.2 

440 

7.5 

48 

42N  30W  2-1 

Pc 

10/18/64 

150 

0.3 

260 

7.0 

49 

4-1 

Pc 

10/16/64 

340 

<0.1 

590 

7.0 

48 

18-2 

Pc 

10/15/64 

210 

0.2 

325 

8.0 

-- 

24-1 

Pc 

10/16/64 

130 

4.0 

215 

7.5 

46 

33-1 

Pc 

10/15/64 

320 

<0.1 

700 

7.0 

51 

33-2 

Pc 

10/15/64 

230 

<0.1 

410 

7.5 

47 

42N  < 9W  19-1  (Spring) 

Gd 

10/21/64 

270 

<0.1 

450 

8.0 

.. 

22-1 

Gd 

10/14/64 

380 

<0.1 

700 

6.5 

54 

22-2  (Flows) 

Gd(?) 

10/14/64 

260 

<0.1 

510 

7.5 

42 

31-1 

Pa 

11/18/64 

220 

<.0.1 

420 

7.0 

33-1 

-- 

10/7/64 

290 

<0.1 

410 

7.0 

53 

42N  58W  5-5 

Pa 

10/23/64 

220 

0.7 

320 

7.5 

45 

32-1  (Spring) 

Gd 

9/17/64 

640 

— 

1580 

6.8 

47 

42N  27W  20-1 

Pa 

9/14/64 

290 

1.5 

395 

7.0 

45 

32-2 

Pc 

9/14/64 

140 

<0.1 

300 

7.5 

-- 

41N  20W  16-1 

Gd 

11/18/64 

150 

0.2 

300 

8.0 

25-3 

-- 

11/19/64 

240 

<0.1 

400 

7.5 

32-1 

Pc 

11/19/64 

270 

0.1 

500 

7.5 

-- 
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Field  Analyse*  of  Well  Water.— Continued 


Well  Number 


Aquifer 

Date 

m 

o 

u 

<3 

O 

Fc«Precambrlan 

• 

99 

Pa=Paleozoic 

41 

C 

Gd. Glacial 

P 

drift 

JC 

4) 


41 

U 


C O 
«J  • 

u m 
O CM 
3 

•o  u 

C « 

o 

CJ  *> 

u o 


c 

o 

p 


■*-»  p 

u o 

4) 

O.X 
to  ^ 


x 

a 


41 

P 

r» 

jj 

* 

p 

41 

a 

8 

H 


AIN  28W  8-1 

Fa 

11/6/6A 

220 

<0.1 

360 

7.5 

A8 

8-2 

Gd 

11/6/6A 

260 

< 0.1 

A00 

7.5 

A7 

28-1  (Spring) 

Cd 

11/13/6A 

220 

0.3 

325 

7.5 

A7 

3A-1 

Gd 

11/13/6A 

1A0 

0.5 

230 

7.5 

A7 

AIN  27W  9-1 

Pa 

10/5/6A 

260 

2.0 

675 

7.5 

— 

AON  30W  5-1 

Gd(?) 

12/10/6A 

ISO 

275 

8.0 

51 

6-1 

Gd 

196A 

260 

<0.1 

— 

7.5 

56 

1A-1 

Pc(?) 

196A 

290 

0.1 

580 

7.5 

A9 

1A-2 

— 

12/  1A/ 6A  " 

2A0 

1.5 

A20 

7.5 

A8 

20-1  (Flows) 

.. 

196A 

220 

0.1 

385 

7.0 

A9 

23-1 

Pc 

196A 

300 

0.2 

500 

7.5 

-- 

AON  29W  6-2 

Gd 

9/11/6A 

2A0 

0.2 

... 

8.0 

— 

AON  28W  10-1 

Pc 

12/9/6A 

270 

<0.1 

6A0 

8.0 

A7 

39N  29W  2-1 

Gd 

196A 

... 

A80 



50 

1A-2 

Gd 

12/15/6A 

170 

0.1 

3A0 

7.5 

15-1 

Gd 

12/15/64 

260 

1.5 

A20 

. 7.5 

20-1 

Gd 

196A 

— 

— 

335 

— 

A9 

22-1 

Gd 

196A 

250 

0.2 

A 60 

— 

53 

26-1 

Pc 

196A 

— 

— 

A35 

— 

51 

36-1 

Pc 

196A 

— 

— 

525 

— 

53 

36-2 

- - 

196A 

— 

— 

A25 

— 

51 

39N  28W  16-1 

Pc 

196A 





380 

- ... 

50 

2A- 1 

Pa 

9/16/6A 

— 

— 

5A0 

— 

51 

30-8 

Pc 

12/15/64 

310 

<0.1 

A 80 

7.5 

-- 

35-1 

Pa 

196A 

— 

— 

660 

— 

53 

(<r  Less  than) 
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IRON  COUNTY 
WATER  QUALITY 


83 


Field  Analyse*  of  Ground  Water  frou  Iron  County 


<.6t.  3JV  6-1 


I'cr 


Well  No.:  42N  34W  9-i 


Laboratory  analysis  by  Michigan  Department  of  Health 
(collected  July  1959) 


Silica  (SiC^)  12  ppm 

Iron  (Fe)  0 

Calcium  (Ca)  46 

Magnesium  (Mg)  23 

Sodium  and  Potassium  (Na+K)  3.1 

Chloride  (Cl)  1 

Sulphate  (SO^)  24 

Bicarbonate  (HCO3)  228 

Total  hardness  (CaCC>3)  210 

Fluoride  (F)  0 

Total  solids  225 


Field  analysis  by  U.  S.  Geological  Survey 
(July  1965) 


Specific  conductance 
(Micromhos  at  25°C) 
PH 

Iron 


400 


7.5 

0 


Well  No.:  42N  35W  1-2 


Laboratory  analysis  by  Michigan  Department  of  Health 
(collected  July  1959) 


Silica  (Si02)  14  ppm 

Iron  (Fe)  0 

Calcium  (Ca)  39 

Magnesium  (Mg)  15 

Sodium  and  Potassium  (Na+K)  3.6 

Chloride  (Cl)  2 

Sulphate  (SO4)  27 

Bicarbonate  (HCO3)  171 

Total  hardness  (CaC03)  160 

Fluoride  (F)  0 

Total  solids  182 


Field  analysis  by  U.  S.  Geological  Survey 
(May  1965) 


Specific  conductance 

(Micromhos  at  25°C)  31G 

pH  7.5 

1 ron  0 

Temperature  (°F)  44 


86 


Well  No.:  43N  3SW  26-3  city  well  No.  1 


Laboratory  analysis  by  Michigan  Department  of  Health 
(city  well  No.  1,  July  1959) 

Silica  (Sif^) 

Iron  (Fe) 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  and  Potassium  (Na+K) 

Chloride  (Cl) 

Sulphate  (SO^) 

Bicarbonate  (HCO3) 

Total  hardness  (CaCOj) 

Fluoride  (F) 

Total  solids 


Field  test  by  U.  S.  Geological  Survey 
(May  1965) 


Specific  conductance 

(Micromhos  at  25°  C)  700 

pH  7.0 

Iron  (ppm)  0.25 

Temperature  (°F)  50 


16 
0.2 
106 
45 
6.5 
8.0 
220 
285 
451 
0.1 
590 


ppm 
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Laboratory  Analysis  by  Michigan  Department  of  Health 

43N  32W  21-3  (collected  July  1965>  43N  32w  21-4 


Well  No.  2 

Well  No.  3 

Silica  (Si02) 

13  ppm 

14  ppm 

Iron  (Fe) 

1.0 

1.5 

Calcium  (Ca) 

38 

35 

Magnesium  (Mg) 

13 

9.8 

Sodium  and  Potassium  (Na+K) 

4.7 

3.5 

Chloride  (Cl) 

1.0 

0 

Sulphate  (SO4) 

24 

5 

Bicarbonate  (HCO3) 

161 

161 

Total  Hardness  (CaCO^) 

150 

128 

Fluoride  (F) 

0 

0 

Total  Solids 

190 

. 154 

A flowing  well  on  the  east  edge  of  the  business  district,  known  as 

Crystal  Mineral  Spring,  was  drilled  many  years  ago  as  an 

iron  ore  test  hole. 

Laboratory  analysis  by  U. 

S.  Geological  Survey 

(collected  September  24,  1965) 

Well  43N  32W  29 

Bicarbonate  (HCO3) 

358  ppm 

Carbonate  (CO3) 

0 

Sulphate  (SO4) 

108 

Chloride  (Cl) 

30 

Nitrate  (N03) 

0.1 

Hardness  (CaC03) 

416 

Hardness  (Noncarbonate) 

122 

Iron  (Fe)  Field  test 

0.1 

Specific  conductance 

(Micromhos  at  25°C) 

784 

PH 

7.5 

42N  33W  12-1 

Laboratory  analysis  well  No.  1 by  Michigan  Department  of  Health 

(collected  February  1961 

--before  treatment) 

Silica  (Si02) 

11  ppm 

Iron  (Fe) 

1.4 

Calcium  (Ca) 

20 

Magnesium  (Mg) 

11 

Sodium  and  Potassium  (Na+K) 

2.5 

Chloride  (Cl) 

0 

Sulphate  (SO4) 

22 

Bicarbonate  (IICO3) 

97 

Total  hardness  (CaCC^) 

95 

Fluoride  (F) 

0 

Total  solids 

126 
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Laboratory  analysis  by  Michigan  Department  of  Health 
42N  35W  11-1  42N  34W  13-1 
Well  #1  Well  n 

(July,  1959)  (Aug.,  1959) 


Silica  (SiOj)  15  ppm 

Iron  (Fe)  0 

Calcium  (Ca)  32 

Magnesium  (Mg)  16 

Sodium  and  Potassium  (Na+K)  3.2 

Chloride  (Cl)  0 

Sulphate  (SO4)  18 

Bicarbonate  (HCO3)  I59 

Total  hardness  (CaCC^)  144 

Fluoride  (F)  0.1 

Total  solids  170 


14  ppm 
0.1 
53 
30 
3.3 
10 
13 
290 
254 
0 

274 


Laboratory  Analysis  of  well  No.  3 by  Michigan  Department  of  Health 

(collected  July  1965) 

V y ' 44N33W8-3 


Silica  (Si02) 

12  : 

Iron  (Fe) 

0.4 

Calcium  (Ca) 

54 

Magnesium  (Mg) 

21 

Sodium  and  Potassium  (Na+K) 

30.1 

Chloride  (Cl) 

37 

Sulphate  (SO4) 

37 

B carbonate  (HCO3) 

222 

Total  hardness  (CaC03) 

222 

Fluoride  (F) 

0 

Total  solids 

322 

42N  33W  12-1 

Field  analysis  veil  No.  1 by  U.  S Geological  Survey 

(July  1965) 


Specific  conductance 

(Micromhos  at  25°C)  195 

pH  7.0 

Iron  (ppm)  0.7 

Temperature  (°F)  46 
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Laboratory  analysis  by  Michigan  Department  of  Health 


44N  33W  16-1 

43N  33W  14-1 

44N  33W  16-2 

Well  No.  1 

Well  No.  2 

Well  No.  3 

(July,  1959) 

(July,  1959) 

(June  7,  1965) 

Silica  (SiOj) 

13  ppm 

11  ppm 

ppm 

Iron  (Fe) 

0 

0.1 

0.2 

Calcium  (Ca) 

40 

30 

— 

Magnesium  (Mg) 

20 

14 

— 

Sodium  a/J  Potassium  (Na+K) 

4.8 

3.1 

— 

Chloride  (Cl) 

6 

0 

1 

Sulphate  (SO^) 

13 

11 

— 

Bicarbonate  (HCO3) 

200 

150 

— 

Total  hardness  (CaCOj) 

182 

132 

160 

Fluoride  ■ (F) 

0 

0 

0.1 

Total  solids 

244 

158 

-- 

Manganese  (Mn) 

-- 

-- 

0 ■■ 

Nitrates 

— 

— 

0.5 

Ni  :rates 

— 

- - 

.01 

PH 

— 

-- 

8.1 
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Laboratory  Analysis  by  Michigan  Department  of  Health 
(collected  November  24,  1964) 


43N  34W  28-1 

Well  No.  1 


43N  34W  28-2 

Well  No.  2 


Silica  (Si02) 

Iron  (Fe) 

Manganese  (Mn) 
Calcium  (Ca) 
Magnesium  (Mg) 
Sodium  (Na) 
Potassium  (K) 
Nitrate  (NO3) 
Chloride  (Cl) 
Sulphate  (SO4) 
Bicarbonate  (HCO3) 
Carbonate  (CO3) 
Hardness  (CaC03) 
Fluoride  (F) 

Total  solids 


10  ppm 
0 
0 
42 
18 
2.0 
1.0 
1.3 
0 
33 

200 

0 

180 

0 

180 


10  ppm 
0 
0 
48 
21 

2.3 

1.4 
0.6 
0 

37 

225 

0 

205 

0 

220 


pH  ' 7.7 

Specific  conductance 

(Micromhos  at  25°C)  390 


7.5 


420 


Laboratory  analysis  by  Michigan  Department  of  Health 
(collected  July  1959) 

43N  35W  16-1  43N  35W  21-1 

Ryden  Nash 


Silica  (Si02) 

12  ppm 

13 

Iron  (Fe) 

0 

n 

Calcium  (Ca) 

32 

36 

Magnesium  (Mg) 

19 

00 

i.  — 

Sodium  and  Potassium  (Na+K) 

2.5 

2.9 

Chloride  (Cl) 

0 

0 

Sulphate  (SO4) 

5 

! 1 

Bicarbonate  (HCO3) 

154 

174 

Total  hardness  (CaC03) 

132 

158 

Fluoride  (F) 

0 

0 

Total  Solids 

148 

172 
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MARQUETTE  COUNTY 
WATER  QUALITY 
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Chemical  analyses  of  water  samples  from  lower  sandstones 
(analyses  by  the  U.  S.  Geological  Survey  except  as  noted) 


Chemical  analysis  of  water  samples  from  the  glacial  drift 
(analyses  by  the  1).  S.  Geological  Survey  except  far  38N  2BW  5-1  by  the  Michigon  Department  of  Health) 


Chemical  analyses  of  water  samples  from  middle  limestones  and  sandstones 

(analyses  by  the  U.  S.  Geological  Survey) 
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